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BOVAR ENVIRONMENTAL-HCL EMISSION CALCULATIONS 

CLtENT - RIG0 & RIG0 
PROJ.# - 541 6265 
JOBSITE - LAYTON, UTAH 
LOCATION - STACK B 
DATE - NOV 17 TO NOV 22 

TfST # 
DATE (1 995) 
START TIME 
FINISH TIME 

T I  -HCL-A 
Nov 17 

9:15 
a:i5 

T2-HCL-3 
Nov 17 
16:45 
17:45 

T3-HCL-A 
Nov 18 
8:30 
9:30 

T4-HCL-B 
Nov 18 
3:30 
4:30 

T5-HCL-A 
Nav 19 

9:45 
8145 

T6-HCL-B 
Nov 19 

1445 
15145 

iNiriAL METER VOLUME 
FINAL METER VOLUME 
NET METER VOLUME VM 
METER TEMPERATURE TM 
METER CORR. FACTOR F 
ORIFICE PRESSURE DH 
BAROMETRIC PRESSURE BP 
STD. TEMPERATURE TR 
REFERENCE METER VOt. VMR 

cu ft 
cu n 
cu ff 

deg F 

0.00 
4.21 
4.21 

48 
1.001 

0.5 
25.46 

77 
3.79 

0.00 
4.45 
4.45 
60 

1.001 
0.5 

25.55 
77 

3.93 

0.00 
4.30 
4.30 
68 

1.001 
0.5 

25.44 
77 

3.73 

0 
4.384 
4.38 
74.2 
1.001 

0.5 
25.4 

77 
3.75 

0 
4.272 
4.27 
66.1 
1.001 
0.5 

25.41 
77 

3.71 

0 
4.318 
4.32 

1 .ou1 
0.5 

25.47 
77 

3.63 

84.8 

in.H20 
in.Hg 
deg F 
DScf 

CHLORIDE ANALYSIS CL 
BLANK ANALYSIS BLK 
SAMPLE VOLUME VS 
NET TOTAL CHLORIDE NTCL 

mgll 
mgll 
rn [s 
m9 

g r/DS cf 
glDSrn3 
ppm vlv 

100 
0.0 

I00 
0 .o 

100 
0.0 

100 
0.0 

I00 
0.0 

100 
0.0 

HCL CONCENTRATION C1 
HCL CONCENTRATION C2 
HCL CONCENTRATION C3 

0.000 
0.000 

0 

0.000 
0.000 

0 

0.000 
0 .ooo 

0 

0.000 
0.000 

0 

0.000 
0.000 

0 

0.000 
0.000 

0 

STACK GAS FLOWRATE Q DScfrn 

HCL EMISSION RATE ERI 
HCL EMISSION RATE ER2 

Ib/hr 
gls 

77 deg F, 29.92 in.Hg 
25.0 deg C, 101.325 kPa 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

Dry Standard conditions - 



BOVAR ENVIRONMENTAL-HCL EMISSION CALCULATIONS 

CLfENT - RlGO & RlGO 
PROJ.# - 5416265 
JOBSITE - IAYTON, UTAH 
LOCATION - STACK B 
DATE - NOV 17 TO NOV 22 

T7-HCL-A 
Nov 20 

9:oo 
1o:oo 

T8-HCL-B 
Nov 20 

14:34 
1534 

T9-HCL-A 
Nov 21 

9:lO 
10:lO 

T10-HCL-B 
Nov 21 

12:30 
13:30 

T I  1-HCL-A 
Nov 22 

12:17 
13:17 

T12-HCL-B 
Nov 22 

TEST # 
DATE (1 995) 
START TIME 
FINISH TIME 

0 
4.323 
4.32 
80.6 

1 .OOl 
0.5 

25.49 
77 

3.67 

INITIAL METER VOLUME 
FINAL METER VOLUME 
NETMETERVOLUME VM 
METER TEMPERATURE TM 
METER CORR. FACTOR F 
ORIFICE PRESSURE DH 
BAROMETRIC PRESSURE BP 
STD. TEMPERATURE TR 
REFERENCE METER VOL. VMR 

cu n 

deg I= 

cu n 
cu fl 

0 
4.318 

4.32 
66.2 

1.001 
0.5 

25.55 
77 

3.77 

0 
4.294 
4.29 
75.2 

1.001 
0.5 

25.52 
77 

3.68 

0 
4.302 
4.30 

42.25 
1 .om 

0.5 
25.08 

77 
3.87 

0 
4.34 
4.34 
67.2 

1 .OOf 
0.5 

25.29 
77 

3.75 

0 
4.323 

4.32 
58 

1.001 
0.5 

25.5 
77 

3.83 

i n . H 2 0  
in.Hg 
deg F 
DScf 

CHLORIDE ANALYSIS CL 
BLANK ANALYSIS ELK 
SAMPLE VOLUME VS 
NET TOTAL CHLORIDE NTCL 

mgll 
mg/l 
mls 
mg 

100 
0 .o 

to0 
0.0 

100 
0 .o 

I00 
0.0 

100 
0.0 

100 
0.0 

HCL CONCENTRATION C1 
HCL CONCENTRATION C2 
HCL CONCENTRATION C3 

grIDScf 
g/DSm3 
ppm vlv 

DScfm 

o.Oo0 
0.000 

a 

0.000 
0.000 

0 

0.000 
0.000 

0 

0.000 
0.000 

0 

0.000 
0.000 

0 

0.000 
0.000 

0 

STACK GAS FLOWRATE Q 

HCL EMISSON RATE ERI 
HCL EMlSSiON RATE ER2 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

77 deg F, 29.92 in.Hg 
25.0 deg C, 101.325 kPa 

Dry Standard conditions - 



BOVAR ENVIRONMENTAL-HCL EMISSION CALCULATIONS 

CLIENT - RIG0 & RIG0 
PROJ.# - 541 6265 
JOBSITE - LAYTON,UTAH , 
LOCATION - STACK B 
DATE - NOV 23 TO NOV 28 

TEST # 
DATE (1995) 
START TIME 
FINISH TIME 

TIJ-HCL-A 
Nov 23 
1250 
13:50 

T14-HCL-B 
Nov 23 
17:45 
18:45 

Tt5-HCL-A 
Nov 24 
11 5 5  
1255 

T16-HCL-B 
Nov 24 
17:05 
18:05 

T17-HCL-A 
Nov 25 
12:38 
13:38 

Tl8-HCL-B 
Nov 25 
17158 
1858 

INITIAL METER VOLUME 
FINAL METER VOLUME 
NET METER VOLUME VM 
METER TEMPERATURE TM 
METER CORR. FACTOR F 
ORlFlCE PRESSURE DH 
3AROMETRIC PRESSURE BP 
STD. TEMPERATURE TR 
REFERENCE METER VOL. VMR 

cu fi 
cu fi 
cu A 

deg F 

0.00 
4.27 
4.27 

83 
1 a01 

0.5 
25.60 

77 
3.63 

0.00 
4.33 
4.33 

57 
1 .ool 

0.5 
25.50 

77 
3.84 

0.00 
4.25 
4.25 

67 
1 .ooi 
0.5 

25.55 
77 

3.71 

0 
4.244 
4.24 
62.5 

1.001 
0.5 

25.55 
77 

3.73 

0 
4.37 
4.37 
68.2 

1.001 
0.5 

25.34 
77 

3.77 

0 
4.33 
4.33 
62.2 

1.001 
0.5 
25-2 

77 
3.76 

in.H20 
in.Hg 
deg F 
DScl 

CHLORIDE ANALYSIS CL 
BLANK ANALYSIS BLK 
SAMPLE VOLUME VS 
NET TOTAL CHLORIDE NTCL 

mg/I 
mg/l 
mls 
mg 

gr/DScf 
gIDSrn3 
ppm vlv 

DScfrn 

100 
0.0 

1 00 
0.0 

100 
0.0 

100 
0.0 

,100 
0.0 

100 
0.0 

HCL CONCENTRATION C I  
HCL CONCENTRATlON C2 
HCL CONCENTRATION C3 

0.000 
0.000 

0 

0.000 
0.000 

0 

0 a00 
0.000 

0 

0 .ooo 
0.000 

0 

0.000 
0.000 

0 

0.000 
0.000 

0 

STACK GAS FLOWRATE Q 

HCL EMISSION RATE ER1 
HCL EMISSION RATE ER2 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

Dry Standard conditions - 77 deg F, 29.92 in.Hg 
25.0 deg C, ‘I01 -325 kPa 



BOVAR ENVIRONMENTAL-HCL EMISSION CALCULATIONS 

CLIENT - RIG0 & RIG0 
PROJ.# - 541 6265 
JOBSITE - IAYTON, UTAH 
LOCATION - STACK B 
DATE - NOV 23 TO NOV 28 

TEST # 
DATE (1995) 
START TIME 
FINISH TIME 

T19-HCL-A 
Nov 26 
11 :23 
1223 

T20-HCL-3 
Nov 26 
1611 7 
17:17 

T21-HCL-A 
Nov 27 
11:35 
1235 

T22-HCL-B 
Nov 27 
16:38 
17:38 

T23-HCL-A 
Nov 28 
13:17 
14:17 

INITIAL METER VOLUME 
FINAL METER VOLUME 
NET METER VOLUME VM 
METER TEMPERATURE Tfvl 
METER CORR. FACTOR F 
ORIFICE PRESSURE DH 
BAROMETRIC PRESSURE BP 
STD. TEMPERATURE TR 
REFERENCE METER VOL. VMR 

cu n 
cu n 
cu n 

deg F 

in.H20 . 
in.Hg 
deg F 
DScf 

0 
4.503 

4.50 
49.5 

1.001 
0.5 

25.1 7 
77 

4.00 

0 
4.347 
4.35 
37.3 

1 -001 
0.5 

25.17 
77 

3.96 

0 
4.291 
4.29 
54 

1.001 
0.5 

25.43 
77 

3 .a2 

0 
4.331 
4.33 
39.5 

1.001 
0.5 

25.38 
77 

3.96 

0 '  
4.319 
4.32 

46 
1.001 

25.29 
77 

3.88 

0.5 

CHLORIDE ANALYSIS CL 
BLANK ANALYSIS BLK 
SAMPLE VOLUME VS 
NET TOTAL CHLORIDE NTCL 

1 00 
0.0 

I00  
0.0 

100 
0 -0 

100 
0.0 

100 
0.0 

HCL CONCENTRATION C1 
HCL CONCENTRATION C2 
HCL CONCENTRATION C3 

gr/DScf 
glDSm3 
ppm viv 

DScfm 

0.000 
0.000 

0 

0.000 
0.000 

0 

0.OOO 
0.000 

0 

0.000 
0.000 

0 

0.000 
0.000 

0 

STACK GAS FLOWRATE Q 

HCL EMISSION RATE ERI 
HCL EMISSION RATE ER2 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

Dry Standard conditions - 77 deg F, 29.92 in.Hg 
25.0 deg C, 101.325 kPa 



MISCELLANEOUS 



PROJECT 
PROJECT No. 
CLIENT 

PROCESS DATE TEST I.D. TIME TIME SHEETS H20 DATA 1~09s DRIFT 

DAVIS COUNTY RESOURCE RECOVERY FACILITY 
541 6265 

RIG0 & RIG0 

ORGAN1 C 
CONDITION START FINISH COMPLETE CHECKED INPUT 
AG REAGENT NOV 17/95 T I  -HCL-A 8:15 9:15 Y Y Y 

I i t I I I I I I I 
1 

CHECKED CHECKED GLASSWARE 

4 0 0  deg F T1-OC-A 0950 13:15 Y Y Y Y 
NORMAL OPS T I  -MP-A 13:13 16.58 Y Y Y Y 

1 
i 

Date: 01/09/96 

LINEARITIES 12:oo Y 
T1 GEM-A 11:16 17:08 Y 
T2-HCL-B 4;45 5:45 Y 

Time: 11:21 AM 

Y 
Y Y 

Y Y 
i 

Page 1 

I 
NO AG REAGENT NOV 20/95 l7-HCL-A 1 9:oo 1o:oo Y Y Y 
NU AC T6-MP-A 1 10:48 13:08 Y Y Y Y 
4 0 0  deg F T6-OC-A I 9:00 11:18 Y Y Y Y 
NORMAL OPS- TG-CEM-A 9:37 12.11 Y Y 
T-07-OC-B T8-H C L-B 14:34 1534 Y Y Y 
in transition T7-OC-B 14:32 17:07 Y Y Y Y 
T07-MP-8 Ti'-MP-B 16:04 1857 Y Y Y Y 
LOWER TEMP T7-C E M - B 1420 1853 Y Y 

1 
Y 

2 

Y 

AG REAGENT NOV 21/95 T9-HCL-A 9:lO 1 O : l O  Y Y Y 
AC HIGH T8-MP-A 1054 13:22 Y Y Y Y 
350 deg F T8-OC-A 8:45 11:30 Y Y Y Y 
INTERMEDIATE TEMP T8-GEM-A 9:OO 13:27 Y Y 

TlO-HCL-B 'l2:30 13:30 1 Y Y Y 
T9-OC-B 1 1430 1650 1 Y Y Y Y 

3 
Y 

4 



PROJECT 
PROJECT No. 
CLIENT 

PROCESS DATE TEST I.D. TIME TIME SHEETS H20 DATA ISO'S 
,CONDITION START FINISH COMPLETE CHECKED INPUT CHECKED 

T9-MP-B 1539 1757 Y Y Y Y 
T9-C EM-B 1445 18:02 Y 1 Y 

t 1 

DAVIS COUNTY RESOURCE RECOVERY FACILITY 
541 6265 

RIG0 & RIG0 

ORGANIC DRIFT 
CHECKED GLASSWARE 

Y 
I 

T13-OC-B 
T13-MP-8 
T13-CEM-B 

1454 17:17 Y Y Y Y 5 

13:16 17:22 Y Y Y 
1454 17:17 Y Y I Y Y 

AG REAGENT 
AC NO 
350 deg F 

Date: 01/09/96 

t 

NOV 26/95 T19-HCL-A 1123 1223 Y Y Y 
T18-MP-A 8:36 10:56 Y Y I Y Y 
T I  8-OC-A 8:36 1056 Y Y Y Y 8 

Time: 1121 AM Page 2 



PROJECT 
PROJECT No. 
CLIENT 

PROCESS 
CONDITION 
INTERMEDIATE TEMP 

DAVIS COUNTY RESOURCE RECOVERY FACILITY 
541 6265 

RIG0 & RIG0 

DATE TEST 1.D. TIME TIME SHEETS H20  DATA ISO'S DRIFT ORGANIC 
START FINISH COMPLETE CHECKED INPUT CHECKED CHECKED GLASSWARE 

Tl8-CEM-A 8: l8  11:02 Y Y Y 
T20-H C L-B 16:17 17:17 Y Y Y 
Tl9-OC-B 1321 1551 Y Y Y Y 3 
Tl9-MP-B 13:21 1551 Y Y Y Y 
T19-CEM-B 11:34 1554 Y Y Y 

r I 
AG REAGENT 1 NOV 28/95 T23-HCL-A 13:17 14:17 Y Y Y 
AC HIGH T22-M P-A 9:02 1236 Y Y Y Y 
300 deg F T22-OC-A 9:02 12:36 Y Y Y Y 7 
MINIMUM TEMP T22-CEM-A 8133 1242 Y Y Y 
T-22-OC & MP- A T23-OC-B 1517 1850 Y Y Y Y 5 
-in transition to intermediate- T23-MP-B 1517 1850 Y Y Y Y 
minimum temp (325 deg F) T23-C E M-B 1450 18% Y Y Y 
,T-23-OC & MP-8 at intermedite- 
minimum temp (325 deg F) 

Date: 01109/96 Time: 11 :21 AM Page 3 



PROJECT 
PROJECT No. 
CLIENT 

'- 

DAVIS COUNTY RESOURCE RECOVERY FACILITY 
541 6265 
RlGO & RlGO 

PROCESS DATE TEST 1-D. 0 2  c 0 2  co so2 NOx TWC 
CONDITION AVG MAX MIN AVG MAX MIN AVG MAX MIN AVG MAX MIN AVG MAX MIN AVG MAX MIN 
AC REAGENT NOV 17/95 TI-HCL-A 
4 0 0  deg F T I  -0C-A 
NORMAL OPS Tl-MP-A 

LlNEARlTlES 
T I  -CEM-A 11.3 18.6 5.6 9.1 16.8 1.9 59 651 6 88 380 18 I91 266 56 2 17 0 
T2-HCL-B 

AG REAGENT NOV 18/95 T3-HCL-A 
4 0 0  deg F T2-M P-A 
NORMAL OPS T2-0 C-A 

1 

1 1  7-2-CEM-A ** 11.0 14.1 6.3 9.2 14.3 6.1 50 891 0 47 125 0 f 188 244 45 I 
~- - ~ - _ _ _ ~ - - - -  ~~ 

T4-HCL-B 
T3-OC-B 
T3-MP-B 1 
T3-C E M - B 10.9 15.1 6.1 9.0 15.0 5.0 58 1002 13 38 121 4 1180 249 112 0 35 0 
** Aveage of 2 SL b-tests I 

AG REAGENT NOV 19/95 T5-HCL-A 
.400 deg F T4-M P-A 
HIGH CARBON T4-OC-A f 

T4 -C E M -A 11.0 14.0 5.3 9.3 15.3 6.6 45 1010 I 1  50 149 25 200 259 144 1 37 0 
T6-HCL-B I 
TS-OC-B 
TS-MP-B 
T5-C EM-B 10.9 14.8 5.5 9.2 14.9 5.2 52 1008 13 40 127 16 182 240 129 1 96 0 
T-BLK-OCl 

NO AG REAGENT NOV 20/95 T7-HCL-A 
NO AC T6-MP-A 
4 0 0  deg F T6-OC-A 

~ - - - - -~  --___----- 

1 0  NORMAL OPS T6-C EM-A 10-3 12.9 6.4 9.5 12.9 2.9 32 91 I 90 292 43 196 291 148 1 
T-07-OC-B T8-HCL-B 
in transition 1 T7-OC-B 

LOWER TEMP T7-CEM-8 A0.4 13.3 7.0 9.7 13.2 6.9 40 236 15 60 170 27 182 224 25 1 1 0  
TO7-MP-B Ti'-MP-B 

AG REAGENT NOV 21/95 T9-HCL-A 
AC HIGH T8-MP-A 
350 deg F T8-OC-A 

3 0  INTERMEDIATE TEMP T8-CEM-A 10,2 13.7 6.5 10.0 13.9 6.4 37 78 12 39 87 17 194 243 152 1 
T1 O-HCL-B 
T9-OC-B 

Date: 01/09/96 Time: 1 1 :25 AM Page I 



PROJECT 
PROJECT No. 
CLIENT 

‘PROCESS DATE TEST I.D. 
CONDITION 

T9-MP-B 
T9-CEM-B 

AG REAGENT NOV 22/95 T1 I-HCL-A 
AC HIGH T I  O-MP-A 
300 deg F , TlO-OC-A 

MINIMUM TEMP T1 O-CEM-A 
T I  2-HCL-B 
T11-OC-B 
T i  1 -MP-B 
T I  1 -CEM-B 
B2-OC 

AG REAGENT I NOV 23/95 T13-HCL-A 

DAVIS COUNTY RESOURCE RECOVERY FACILITY 
541 6265 
RIG0 & RIG0 

0 2  c o 2  co so2 NOx THC 
AVG MAX MIN AVG MAX MIN AVG MAX MIN AVG MAX MIN AVG MAX MIN AVG MAX MIN 

10.5 14.4 6.1 9.5 14.2 5.9 51 1007 8 31 111 5 172 228 114 0 0 0  

11.0 13.6 6.2 9.3 14.4 6.9 52 914 13 45 129 5 389 585 122 0 7 0  

t 

10 0 10.7 13.9 6.5 9.5 14.0 6.3 50 893 10 28 66 12 171 233 121 1 

NO AC T12-MP-A 
300 deg F Tl2-OC-A 
MINIMUM TEMP T12-CEM-A 10.6 13.2 6.0 

Date: 01/09/96 Time: 11 :25 AM Page 2 

9.6 14.6 1 7.1 50 995 12 46 183 23 204 1 261 160 0 40 0 
T I  4-HCL-B 
T i  3-OC-B 
T I  3-MP-B I T I  3-CEM-B 10.7 13.6 6.9 9.3 13.2 6.5 

AG REAGENT NOV 24/95 T I  5-HCL-A 
AC HIGH T14-MP-A 
350 deg F T I  4-OC-A 
INTERMEDIATE TEMP TI 4-CEM-A 10.6 13.3 5.4 9.4 15.0 6.8 

T16-HCL-8 
TI  5-OC-B 
T15-MP-B 
T15-CEM-B 10.5 13.0 5.0 9.5 15 3 7.1 

AG REAGENT NOV 25/95 T17-HCL-A 
AC LOW T16-MP-A 
350 deg F T I  6-OC-A 
INTERMEDIATE TEMP T i  6-CEM-A 10.6 14.2 4.9 9.6 15.6 5.9 

T I  8-HCL-B 
Tl7-OC-B 
T i  7-MP-B 
T I  7-CEM-B 10.7 13.4 6.5 9.5 14.1 6.9 

AG REAGENT NOV 26/95 Tl9-HCL-A 
AC NO Tl8-M P-A 
350 deq F T18-OC-A 

36 87 15 41 112 19 212 269 159 1 13 0 

63 4000 21 48 188 23 195 233 136 0 3 0  

45 911 14 49 212 17 200 241 153 1 5 0  
~ ~ 

72 991 20 50 288 17 275 362 202 1 91 0 

52 993 12 55 218 17 194 236 156 1 8 0  

I 

1 



PROJECT 
PROJECT No. 
CLIENT 

I PROCESS I DATE I TEST I.D. 1 0 2  I c02 I co 

DAVIS COUNTY RESOURCE RECOVERY FACILITY 
541 6265 
RIG0 & RIG0 

so2 NOx 1 THC 
CONDITION 
INTE RM ED1 ATE TEMP 

AG REAGENT 
AC LOW 
300 deg F 
MlNlMM TEMP 

AVG MAX MfN AVG MAX MIN AVG MAX MIN AVG MAX MIN AVG MAX MIN AVG MAX MIN 
T18-CEM-A 10-0 12.6 4.5 10.1 16.0 7.4 52 993 f 16 42 183 22 174 223 I139 0 [ 65 0 
T20-H C L-8 I 
T19-OC-B 1 
T19-MP-B 
T I  9-CEM-B 10.5 19.1 5.2 9.6 15.4 1.4 97 992 13 32 157 3 170 233 46 1 51 0 

I 
NOV 27/95 T21-HCL-A 

T20-MP-A 
T2 0-0 C-A 
T20- C EM -A 10.4 13.6 5.5 9.6 14.9 6.6 43 988 15 42 129 I 16 192 251 153 0 8 0  
T22-HCL-8 
T2 l-OC-B 

Date: 04109/96 

I ~~~ ~~~~~~~~ ~ ~ ~ 

AG REAGENT NOV 28/95 
AC HIGH 
300 deg F 

MINIMUM TEMP 

Time: 1 1 :25 AM 

I__L ~~ ~ 

T2 1 -M P-B 
T21-CEM-B---- f0.6 19.0 3.8 9.5 16.7 1.5 101 987 16 44 433 1 184 241 43 2 85 0 

T23-HCL-A 
T22-M P-A 
T22-OC-A 
T22-CEM-A 11.0 13.5 6.5 9.1 13.9 6.7 44 987 14 39 259 9 173 230 45 0 a o  

Page 3 

T-22-OC 8 MP- A I T23-OC-B 
in transition to intermediate- I ' T23-MP-B 
minimum temp (325 deg F) 1 T23-C E M-B 9.9 12.3 5.5 
T-23-OC 8 MP-B at intermeditel 
minimum temp (325 deg F) 1 I 

10.2 15.0 7.9 46 983 16 134 498 23 203 258 127 1 59 0 

1 



PROJECT 
PROJECT No. 5416265 
CLIENT RIG0 & RIG0 

DAVIS COUNTY RESOURCE RECOVERY FACILITY 

CONDITION 
 PROCESS 1 DATE I TEST1.D. 1 VOLUME 1 IS0 I MOISTURE 1 TEMP I FLOW 1 VELOCITY 

DSm3 % Yo Deg C DS m 31hr mls 
AG REAGENT NOV j7/95 
4 0 0  deg F 
NORMAL OF'S 

T1-HCL-A 
TI -0C-A 1.8866 104.6 13.9 196.9 4873 1 20.5 
T I  -MP-A 2.3087 104.5 13.5 213.9 49643 21.8 
LINEAR1Ti ES 

1 f 

T1 -CEM-A 
T2-HCL-B i 

I I I 1 
~ _ _ _ _  

AG REAGENT 
4 0 0  deg F 
NORMAL OPS 

NOV 18/95 T3-HCL-A 
T2-M P-A 2.1459 101.4 13.4 2 14-0 47528 20.6 
T2-OC-A 1.8098 100.0 12.4 202.6 48872 20.6 
TZCEM-A 
T4-H C L-B t 

Date: 01/09/98 

T6-HCL-B 
T5-OC-B 
T5-MP-B 
T5-CEM-8 
T-BLK-OC1 

Time: 1 122 AM 

1.7278 100.0 12.5 209.2 46668 19.8 
2.166 104.1 12.6 212.0 49075 20.9 

Page 1 

NO AG REAGENT 
NO AC 
400  deg F 
NORMAL OPS 
T-07-OC-B 
in transition 
T07-MP-B 
LOWER TEMP 

NOV 20/95 T7-HCL-A 
T6-MP-A 2.0636 105.7 11.7 208.5 46056 19.2 
T6-0C-A 1.6645 100.4 12.5 202.3 44809 I 8.7 
T6-CEM-A 
T8-HCL-B ~ 

T7-OC-B 1 A544 101.6 14.1 198.2 43987 18.6 
T7-M P-B 2.1393 109.3 15.3 183.7 461 64 19.1 
T7-CEM-B 

I 

AG REAGENT NOV 21/95 
AC HIGH 
350 deg F 
INTERMEDIATE TEMP 

I I 

T9-HCt-A 
T8MP-A 2.0337 106.2 14.6 174.5 451 65 18.3 
J8-OC-A 1.6065 106.0 16.4 170.3 40961 16.8 
T8-CEM-A 
T1 O-HCL-8 
TS-OC-B 1.6657 100.2 14.3 178 7 44904 18 3 



PROJECT 

CLIENT RIG0 & RIG0 

DAVIS COUNTY RESOURCE RECOVERY FACILITY 
PROJECT No. . 5416265 

CONDITION 
I PROCESS I DATE I TEST1.D. 1 VOLUME 1 I S 0  I MOISTURE 1 TEMP 1 FLOW 1 VELOCITY 1 

DSm3 % % Deg C DSrn3lhr rnls 
T9-MP-B 2.1182 103.7 14.9 -181.5 48184 19.9 
T9-CEM-8 

I I 
AG REAGENT 
AC HIGH 
300 deg F 

MINIMUM TEMP 

I 

NOV 22/95 T1 I -HCL-A 
T I  O-MP-A 2.0021 98.7 16.8 146.8 47840 18.6 
T10-OC-A 1.693 100.9 16.9 146.4 45350 17.6 
T l  O-CEM-A 
Tl2-HCL-B 
T11-OC-B 1.7072 100.0 I 16.7 142.3 46096 t 17.7 
T I  1 -MP-8 2.0208 100.3 1 17.2 151.1 4751 2 18.7 
T11 -CEM-B 
B2-OC 

Date: 01/09/96 

AG REAGENT 
NO AC 
300 deg F 
MINIMUM TEMP 

AG REAGENT 
AC HIGH 
350 deg F 

INTERMEDIATE TEMP 

AG REAGENT 
AC LOW 
350 deg F 
INTERMEDIATE TEMP 

Time: 11 :22 AM 

1 I I 

NOV 23/95 T13-HCL-A 1 I 
T12-MP-A 2.029 100.8 16.9 149.7 47463 18.5 
T12-OC-A 1.7329 101.4 16.9 148.2 46148 17.9 
171 2-CEM-A 
lTl4-HCL-B 1 
IT1 3-OC-B I 1.7554 103.0 18.2 150.8 46048 18.4 
IT1 3-MP-8 2.0449 100.1 1 17.8 151.8 481 91 19.1 
IT1 3-CEM-B I 

NOV 24195 Tl5-HCL-A 1 
T I  4-MP-A 2.0687 99.2 1 15.5 175.5 49192 20.1 
T I  4-OC-A 1.7304 100.6 1 15.7 174.0 46481 19.0 
T14-CEM-A 
T I  6-HCL-B 1 
T I  5-OC-B 1.7369 101.1 16.8 177.7 46431 19.3 
T I  5-MP-B 2.001 8 98.6 16.6 176.6 47909 19.8 
T15-CEM-8 

NOV 25/95 T I  7-HCL-A ---- 
T I  6-MP-A 100.4 A 6.5 176.2 491 09 20.4 
T I  6-OC-A 1.7599 101.4 16.7 176.2 46899 19.5 
T16-CEM-A 
T I  8-HCL-B 
T17-OC-B 1.69A 3 99.7 14.8 175.0 45828 48.5 
T17-MP-B 1.9743 97.6 14.8 174.7 4771 3 19.5 
T I  7-CEM-B 

Page 2 

AG REAGENT 
AC NO 
350 dea F 

I I 1 

NOV 26/95 T I  9-HCL-A 1 
TI 8-M P-A 1.8754 97.1 1 15.0 1 172.0 45555 18.6 

I TI B-OC-A 1.5921 98.1 I 15.0 I 171S 1 43830 17.8 



PROJECT 
PROJECT No. 
CLIENT 

PROCESS 
COND IT10 N 
INTERMEDIATE TEMP 

DATE 

4 
Tl8-CEM-A 1 I I 

I 

I 

Tl9-OC-B 1.5912 99.6 
Tl9-MP-I3 1 .a573 98,O 
T I  9-CEM-€3 

I 
AG REAGENT 1 NOV23i95 
AC HIGH 

16.1 173.1 431 00 17.9 
16.0 173.9 4471 9 18.5 

300 deg F 
MINIMUM TEMP 
T-22-OC B MP- A 

AG REAGENT 
AC LOW 
300 deg F 
MlNfMM TEMP 

in transition to intemediate- 
minimum temp (325 deg F) 
T-23-OC 8 MP-8 at intermedite- 

NOV 27/95 

[minimum temp (325 deg F) I 

T20-MP-A 2.0254 
T20-OC-A 1.71 79 
T20-CEM-A 

DAVIS COUNTY RESOURCE RECOVERY FACILITY 
541 6265 

RlGO & R I G 0  

104.1 20.6 158.5 45907 19.3 
101.7 17.4 158.2 45635 18.4 

TEST1.0. I VOLUME I IS0 1 MOISTURE 1 TEMP I FLOW 1 VELOCITY 1 

. .. I ! 1 I I 

T22-HCL-8 1 
T2 1 -0C-8 1,6607 100.9 16.9 156.6 I 44469 17.8 
J2 1 -MP-5 1.9765 99.0 16.0 159.5 1 47080 18.7 
El - C E M - B 

1 1 I I I I I 

Date: 01/09/96 Time: 11:22 AM Page 3 
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HCI METHOD 26 SAMPLING TRAIN 
RECOVERY DATA FORM 

Impingers 1 and 2 
I 

Weigh impingem 
Empty contents into 
container and 
rinse with DI water 

PROJECTNO.: 54-1 6265’  

DATE: i -f 

1 I 

Container IS1 
hpfngers 1 and 2 

0+1 N H2S04 Contents 
and DI Water Rinses 

J 

I Impingers 3 and 4 I 
weigh impingm 
Ehpty antcab into 
containerand 
rinse with DI water 

I I 

Container Ts2 
Impingers 3 and 4 

0.1 N NaOH Contents 
and DI Water Rinses 

I J  I SeslandLabel 

I Train Identification I 

0.1 N NaOH Batch No.: Z W d  

b BOVAR-CONCORD Environmental 



METHOD 26 
HCl SAMPLING DATA FORM 



MOISTURE ANALYSIS DATA SHEET 

Project #: SY/k&S" Client: &*# &4@ 
71- +CL- A Date: 9 5  / I  -13- Test: 

Sample Location: **S.r- 3 Filter I.D.: M 4  

Pre Weights by: T i  Post Weights by: ,-. 

BALANCE QC CHECK 

A - x I00 
A 

(10% 

Comments: 

1. 



SYSTEM CALlBRATION AND DRIFT CALCULATIONS 

CLIENT RIGO+RIGO DATE NUVI 7/95 
PROJECT NUMBER 5416265 TIME START I t 1 6  
SAMPLE LOCATION STACK TIME FINISH 17:08 

TEST NUMBER TI CEMA 

INSTRUMENT SPAN VALUES 

OXYGEN 25 % CARBON DIOXIDE 20 % 
SULPHUR DIOXIDE 1000 PPM CARBON MONOXIDE 1000 PPM 
NITROGEN OXIDES 1000 PPM TOTAL HYDROCARBONS 100 PPM 

ITEM 

0 2  ZERO 
0 2  SPAN 

SO2 ZERO 
SO2 SPAN 

2,; 

P 

NOX ZERO 
NOX SPAN 

C02 ZERO 
C 0 2  SPAN 

CO ZERO 
CO SPAN 

THC ZERO 
THC SPAN 

CALGAS 
VALUE 

0 
9.91 

0 
149 

0 
302 

0 
7 

0 
100 

0 
20 

INITIAL 
VALUES 

ANAL. SYSTEM SYSTEM 
CAL. CAL. CAL. 

BIAS 
(% SPAN) 

0.04 0.04 0.0 
9.85 9.85 0.0 

-0.3 2.2 0.3 
151 . 146 -0.5 

-0.8 -2 -0. I 
308 307 -0. I 

0.03 0.06 0.2 
7.07 7.05 -0. I 

0. I A 0.1 
98.4 99.7 0. I 

0.12 0.94 0.8 
21.4 22.5 1.1 

DRIFT CRITERIA 4% SPAN 
BIAS CRITERIA <5% SPAN 

Test 1 CEMA Date: 0 I /O8/96 

FINAL 
VALUES 

SYSTEM 
CAL. 

-0.03 
9.63 

-22.8 
130 

I I .60 
31 8 

0.07 
7.18 

0.97 
99.2 

0.7 
25.3 

SYSTEM DRIFT 
CAL. (%SPAN) 
BIAS 

(% SPAN) 

-0,3 -0.3 
-0.9 -0.9 

-2.3 -2.5 
-2. I -1.6 

I .2 I .4 
I .o I .? 

0.2 0. I 
0.5 0.6 

0.1 -0.0 
0.  I -0.1 

0.6 -0.2 
3.9 2.8 

Page 1 



SUMMARY CORRECTED DATA 

CLIENT RIGO+RIGO DATE 
PROJECT NUM. 541 6265 TIME START 
LO CAT I 0 N STACK TIME FINISH 

TEST NUMBER T I  CEMAI 

TIME 

13;15:01 
I 3: I 503 
13: 1505 
13:15:07 
13:15:09 
13:15:1 I 
13:15:13 
13:15: 15 
13:15: 17 
13:15: I 9  
133 5 2 1  
133 5:23 
13:15:25 
13:15:27 
13: 15:29 
13: 15:31 
13:15:33 
133 5:35 
13:15:37 
13:15:39 
13:15:41 
13: 15:43 
13:15:45 
I 3: 'I 547  
I 3: 1549 
13:15:51 
13: 1553 
13: 15:55 
A 311 557 
13:15:59 
13:16:01 

Average 
Maximum 
Minimum 

0 2  

% 
9.16 
9.22 
9.36 
9.48 
9.58 
9.72 
9.78 
9.78 
9.68 
9.51 
9.36 
9.28 
9.28 
9.28 
9.36 
9.45 
9.58 
9.72 
9.85 
9.94 

10.04 
10.1 3 
10.21 
10.24 
10.30 
10.40 
10.44 
d 0.47 
10.53 
10.53 
10.59 

10.8 
q2.9 
6.0 

c02 

YO 
10.93 
10.80 
10.65 
10.53 
10.40 
10.30 
10.21 
10.16 
10.19 
10.35 
10.55 
10.69 
10.75 
10.71 
10.65 
10.56 
10.46 
10.34 
10.22 
10.1 I 
10.00 
9.92 
9.86 
9.80 
9.76 
9.72 
9,67 
9.62 
9.58 
9.54 
9.49 

9.2 
14.4 
7.2 

co 
PPM 

49.8 
50.0 
49.8 
50.1 
49.7 
57.6 
57.9 
57.8 
54.9 
55. I 
57.6 
57.8 
55.1 
57.8 
57.7 
57.8 
57.7 
57.7 
58. I 
55.2 
56.8 
56.8 
56.8 
54.3 
56.7 
50.7 
50.6 
50.6 
50.9 
50.6 
41.7 

38 
99 
I 1  

SO2 

PPM 
120.0 
122.6 
123.7 
124.0 
123.7 
122.9 
122.2 
121.8 
122.2 
123.2 
124.6 
126. I 
127.2 
127.8 
127.8 
127.3 
126. I 
124.5 
122.6 
120.5 
7 17.8 
115.2 
112.7 
A 10.0 
107.5 
105. 'I 
102.9 
100.7 
98.6 
96.6 
94.8 

122 
380 
55 

NOx 

PPM 
205.9 
207.2 
208. I 
208.8 
209.4 
209.7 
209.7 
209.7 
209.5 
209.5 
209.4 
209.4 
209.4 
209.4 
209.4 
209.2 
209. I 
208.8 
208.4 
208.0 
207.2 
206.6 
205.9 
205.3 
204.5 
203.7 
203.0 
202.4 
201.8 
201 .I 
200.3 

204 
266 
169 

NOVI 7/95 
1136 
133 6 

THC 

PPM 

2 
3 
1 

Test I CEMAI Date: 0 1/08/96 Page Final 



SUMMARY CORRECTED DATA 

CLIENT RIGO+RIGO DATE 
PROJECT NUM. 541 6265 TIME START 
LOCATIO N STACK TIME FINISH 

TEST NUMBER T I  CEMAZ 

TIME 0 2  c02 co so2 NOx 

15: 15:13 
15: 1 5 1  5 
153 5: 17 
153 5:19 
15: 15:21 
15: I 523 
15: 1525 
15: 15:27 
I 5: I 5 2 9  
15: 15:31 
15: I 5 3 3  
151 5:35 
15: 15:37 
A 5: 7 5 3 9  
15: I 541 
15: 15:43 
15: 1545 
15: 1547 
15: 1549 
1 5 1  551  
15: I 553 
1 5 1  5 5 5  
151  5 5 7  
15:15:59 
131  6:Ol 

Average 
Maximum 
Minimum 

% 
10.89 
10.79 
10.52 
10.20 
9.94 
9.84 
9.81 
9.84 
9.87 
9.90 
9.91 
9.90 
9.87 
9.90 
9.93 

10.04 
10.17 
10.33 
10.49 
10.65 
10.75 
10.82 
10.75 
10.68 
10.62 

72.1 
18.6 
5 -6 

Yo 
9.06 
9.03 
9.16 
9.51 
9.90 

10.15 
-I 0.20 
10.14 
10.04 
9.97 
9.95 
9.97 
9.98 

10.00 
9.98 
9.93 
9.82 
9.69 
9.54 
9.38 
9.23 
9.12 
9.10 
9.17 
9.30 

8.0 
14.8 
4.9 

PPM 
48.9 
48.9 
49.0 
49. I 
49.7 
49.9 
47.3 
49.9 
50. I 
58.0 
58.0 
58.0 
57.9 
58.1 
60.8 
58.8 
61 .O 
61 .O 
61.2 
55.2 
58.2 
57.8 
57.8 
58.2 
50.0 

90 
65 1 
17 

PPM 
67.2 
69.4 
73.5 
79.2 
85.3 
90.8 
95.6 
99.3 

102.0 
103.6 
104.7 
105.2 
105.2 
104.5 
103.6 
102. I 
100.4 
98.3 
95.9 
93.2 
90.7 
88.2 
86.2 
84.6 
83.6 

72 
352 
18 

PPM 
195.4 
195.8 
196. I 
196.3 
196.6 
196.8 
197.1 
197.3 
197.6 
197.9 
198.2 
198.5 
198.6 
198.9 
199.2 
199.2 
199.0 
198.5 
197.9 
197.3 
196.4 
195.7 
195.0 
194.4 
193.8 

165 
230 
56 

NOVl7/95 
13:16 
I516  

THC 

PPM 
I .8 
1.8 
I .8 
A .8 
2.0 
1.8 
1.8 
2.0 
I .8 
1.8 
I .8 
I .8 
I .7 
I .9 
I .7 
I .7 
I .9 
1.7 
I .? 
? .7 
I .7 
-I .7 
I .9 
I .7 
I .7 

3 
17 
2 

Test I CEMA2 Date: 0 I /09/96 Page Final 



CLIENT 
PROJECT NUM. 
LO CAT1 0 N 

TIME 

17:07:03 
17:07:05 
1 7: 07: 07 
17:07:09 
'I 7:07:1 I 
17:07:T 3 
17:07:15 
17:07: 17 
17:07: I 9  
17:07:21 
17:07:23 
17:07:25 
17:07:27 
1 7: 0729 
17:07:3l 
17:07:33 
17:07:35 
I 7: 07: 37 
17:07:39 
17:07:41 
I 7: 07:43 
17:07:45 
17:07:47 
17:07:49 
-l7:07:51 
17:07:53 
17:07:55 
17:07:57 
17:07:59 
17:08:01 
17:08:03 
17:08:05 

I ,  

Average 
Maximum 
Minimum 

0 2  

% 
I I .25 
1 I .28 
'l I .32 
11.39 
1 I .42 
I I .45 
I I .42 
I I .42 
I I .46 
I I .55 
11.64 
I I .74 
11.77 
11.74 
11 -65 
I I .48 
11.32 
1 .06 
10.80 
10.60 
10.51 
10.47 
10.53 
10.63 
10.73 
10.73 
10.66 
10.57 
10.51 
10.44 
10.38 
10.41 

10.9 
14.8 
5.7 

SUMMARY CORRECTED DATA 

RIGO+RIGO DATE NOVI 7/95 
541 6265 TIME START 
STACK TIME FINISH 

TEST NUMSER TI CEMA3 

C 0 2  

% 
8.84 
8.83 
8.80 
8.72 
8.64 
8.58 
8.59 
8.62 
8.62 
8.58 
8.47 
8.35 
8.25 
8.24 
8.31 
8.47 
8.68 
8.92 
9.16 
9.42 
9.6 1 
9.68 
9.63 
9.52 
9.39 
9.31 
9.32 
9.41 
9.53 
9.61 
9.69 
9.69 

10.1 
16.8 
6.7 

co 

PPM 
40.5 
42.8 
42.8 
42.7 
40.9 
41 .O 
38.4 
40.9 
40.9 
39.8 
39.8 
39.7 
39.8 
37.3 
39.9 
40.1 
39.8 
40.0 
39.8 
41 .O 
41.2 
40.9 
41 .O 
40.7 
49.0 
49. I 
48.7 
46.4 
48.8 
53. I 
55.9 
58.2 

48 
618 
6 

so2 

PPM 
52.8 
52.6 
52.6 
52.5 
52.3 
52.2 
52.1 
51.8 
51.4 
51 .O 
50.4 
50.0 
49.5 
49.2 
49.0 
49.2 
49.5 
50.2 
51 .O 
52.2 
53.0 
53.8 
54.3 
54.6 
54.7 
54.9 
55.2 
55.4 
55.9 
56.2 
56.7 
57.0 

71 
291 
35 

NOx 

PPM 
206.9 
206.9 
206.9 
206.6 
206.4 
206.2 
206.2 
206. I 
206.0 
205.7 
205.0 
204.4 
203.8 
203.3 
203.0 
203.3 
204. I 
205.3 
207.4 
209.7 
21 2.2 
214.6 
216.8 
21 8.8 
220.5 
222.1 
223.7 
225.0 
226.5 
227.8 
228.9 
230.0 

203 
262 
131 

1516 
17:08 

THC 

PPM 
0.4 
0.3 
0.3 
0.3 
0.5 
0.3 
0.3 
0.5 
0.3 
0.3 
0.3 
0.3 
0.5 
0.3 
0.5 
0.5 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.5 
0.3 
0.3 
0.3 
0.3 
0.3 

I 
6 
0 

Test I CEMA3 Date: 01 /O9/96 Page Fi 



AIR TESTING SERVICES INC. METALS EMISSION REPORT 

CLIENT : RIG0 AND R I G 0  
JOBSITE : LAYTON UTAH 
REF.No. : 5 4 1 6 2 6 5  

RUN TIME : 13 : 13 TO 16 : 5 8  

METALS CONCENTRATION 

METALS EMISSION m T E  

SAMPLE GAS VOLUME 

AVERAGE ISOKINETICITY 

FLUE GAS CHARACTERISTICS 

MOISTURE 

TEMPERATURE 

FLOW 

VELOCITY 

GAS ANALYSIS 02 
c02 
co 
502 

DATE : 95  11 17 
RUN : T1-MP-A 
LOC. : STACK B 

0 . 0  ug/DSm3 0 . 0 0 0 0  gr/looo D S c f  
0 . 0  ug/Am3 0 . 0 0 0 0  gr/1000 Acf 

0 . 0 0 0  mg/s  

2 . 3 0 8 7  DSm3 

1 0 4 . 5  % 

1 3 . 4 8  % 

213.9 deg C 

49643 DSm3/hr 
111458 Am3/hr 

21.75  m/s 

11.30 % 
9.10 % 
0 . 0 0  % 
0 . 0 0  % 

MOL. WT. 3 0 . 0 2  g/gmole D . B .  
MOL. WT. 28.40 g/gmole W . 3 .  

0 . 0 0  gr/hr 

81,524 DScf 

417.0 deg F 

29219  DScfm 
6 5 6 0 2  Acfm 

4 2 8 1 . 9  f p m  

*STANDARD CONDITIONS : METRIC 25 deg C, 101.3 kPa 
: IMPERIAL 77 deg F, 2 9 . 9 2  h . H g  



AIR TESTING SERVICES INC. METALS EMISSION REPORT 

CLIENT : RIGO AND RIGO 
JOBSITE : LAYTON UTAH 
REF-No. : 5416265 ' 

STACK HEIGHT 

STACK DIAMETER 

STACK AREA 

BAROMETRIC PRESSURE 

STATIC PRESSURE 

NOZZLE DIAMETER 

PITOT COEFFICIENT 

METER CORRECTION FACTOR 

CONDENSATE COLLECTION 

CONDENSATION EN IMPINGER 
CONDENSATION IN IMPINGER 
CONDENSATION IN IMPINGER 
CONDENSATION IN IMPINGER 
CONDENSATION IN IMPINGER 
CONDENSATION IN IMPINGER 
SILICA GEL WEIGHT GAIN 

TOTAL MOISTURE GAIN 

METALS COLLECTION 

FILTER METALS 
WASHINGS METALS 
IMPINGER METALS 

35.4 m 

1.35 rn 

1.423 m2 

85 .4  kPa 

-149.4 Pa 

6.35 mm 

0 . 7 9 8  

1.006 

1 132.6 g 
2 8 3 . 0  g 
3 2 4 . 1  g 
4 4.4 g 
5 2 . 3  g 
6 0 . 2  g 

18.1 g 

2 6 4 . 7  g 

0 . 0 0 0 0  mg 
0 . 0 0 0 0  mg 
0 .0000  mg 

DATE : 95 11 17 

LOC. : STACK B 
RUN : Tl-MP-A 

116.0 ft. 

5 3 . 0  in. 

15.32  sq-ft. 

2 5 . 2 0  in.Hg 

-0.60 in.H20 

0 . 2 5 0 0  in. 

I 

r 

TOTAL METALS 0 . 0 0 0 0  mg 

TOTAL SAMPLING TIME 120.0 min. 



. . .  

I 

AIR TESTING SERVICES INC. METALS EMISSION REPORT 

CLIENT : RIGO AND RIGO 
SOBSITE : LAYTON UTAH 
REF.No. : 5416265  

PT. TIME STACK VEL. ORIF. 
NO. TEMP. PRES.  PRES. 

min . F in.H20 in.H2O 
- - -  .,....-- - - - . . + -  

TRAVERSE NO. 1 

1 0 . 0  
1 3 . 0  
2 6 . 0  
2 9 . 0  
3 12.0 
3 15.0 
4 18.0 
4 21.0 
5 2 4 . 0  
5 2 7 . 0  
6 3 0 . 0  
6 3 3 . 0  
7 36.0 
7 39.0 
8 4 2 . 0  
8 4 5 . 0  
9 4 8 . 0  
9 51.0 
10 5 4 . 0  
1 0  5 7 . 0  

6 0 . 0  

416 
416 
416 
417 
415 
413 
416  
417 
418  
419  
419 
419  
433 
4 3 3  
434 
433 
433 
432 
424 
423 

T€ZAVERSE NO. 2 

* 1 0 . 0  
1 3 . 0  
2 6 . 0  
2 9 . 0  
3 1 2 . 0  
3 1 5 . 0  
4 1 8 . 0  
4 21 .0  
5 2 4 . 0  
5 27.0 
6 30.0 
6 33.0 
7 3 6 . 0  

4 1 4  
415 
419 
4 13 
409  
4 1 2  
416 
415 
417 
420 
422 
424 
424 

0 .840  
0 . 8 4 0  
0 . 8 6 0  
0 . 9 4 0  
0 . 8 0 0  
0 .830 
1 * 100  
1 . 0 0 0  
1.100 
I. 100 
1.000 
1 . 2 0 0  
1.200 
1 * 200 
1 . 2 0 0  
1 . 1 0 0  
1,000 
1 .000  
0 .760 
0 .770  

0.730 
0.790 
0.810 
0.780 
0.760 
0 . 7 6 0  
0.720 
0 . 7 0 0  
0.820 
0 .800  
1.100 
1 * 200 
0 . 9 0 0  

2 . 0 0  
2 . 0 0  
2.10 
2 . 3 0  
1 . 8 0  
1.30 
2 . 6 0  
2 .50  
2 . 5 0  
2 . 4 5  
2 . 4 0  
2 . 8 0  
2 - 9 0  
2 .85  
2 . 8 0  
2 . 6 0  
2 - 4 0  
2 . 3 0  
1.80 
1 . 8 0  

1.80 
1.80 
1.90 
1.60 
1.50 
1 . 5 0  
1 . 4 0  
1 . 3 0  
1-90 
1 . 8 0  
2 . 6 0  
2 .75  
2.20 

METER 
VOL . 
cu. ft - 
- - - 3 - -  

804.22  
806.55 
808.93 
811.35 
813.82  
816.20 
818.55 
821.29  
8 2 3 . 9 1  
8 2 6 . 6 3  
829.47  
832 1 0  
8 3 4 . 8 4  
8 3 7 . 6 9  
840.54  
8 4 3 . 6 1  
846 - 2 5  
8 4 8 . 8 0  
851.33 
8 5 3 . 5 7  
855.79 

8 5 6 . 9 1  
859.18 
861 .50  
8 6 3 . 8 0  
866 .04  
868.18  
8 7 0 . 4 1  
072.56 
a74 - 4 8  
876.76 
8 7 8 . 9 9  
8 8 1  - 6 1  
884.28 

DATE : 95 11 1 7  

LOC. : STACK B 
RUN : "1-MP-A 

MTR. PROB- OVEN E X I T  PUMP WALL 3 

TMP. TEMP. TEMP. TEMP. VAC. DIST. ISO. 
F 

- - - -  

8 1  
83 
84  
84  
8 4  
8 4  
84  
85 
8 6  
8 6  
86 
8 6  
8 3  
82 
82  
83 
83 
8 4  
84  
84  

82  
83 
85  
85 
85 
8 6  
86 
86 
8 6  
8 7  
a7 
a7  
a7 

F 
- - - - -  

232 
236 
238 
239 
240 
2 4 0  
2 4 0  
2 4 1  
242 
242 
242 
242 
2 3 8  
2 3 9  
240 
240 
240 
240 
240 
239 

238 
237 
238 
239 
240 
240 
2 4 1  
244 
249 
246 
246 
246 
2 4 9  

F 
- - - - -  

249 
2 4 9  
2 5 0  
2 5 4  
252 
2 5 6  
2 5 7  
2 5 6  
2 5 6  
253  
255 
255 
2 6 1  
2 6 4  
2 6 0  
257 
256  
2 5 5  
2 5 5  
2 5 5  

2 6 1  
265  
270 
273 
2 74 
2 7 7  
280  
2 7 1  
246 
2 4 2  
23 9 
240 
242 

F 
*...-* 

5 3  
5 1  
5 0  
50  
5 0  
48 
48 

47 
47 
47 
4 6  
44 
43 
43 
45  
4 6  
46  
4 7. 
47 

4 a  

5 1  
45  
44 
44 
45 
45  
46 
46 
46 
46 
4 6  
46 
46 

in.Hg in. 
- - - - -  

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1 . 0  
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1 . 0  
1 . 0  
2 . 0  
2 . 0  
3 . 0  
3 . 0  
4 . 0  
4 . 0  
5 . 0  
5 . 0  
6 . 0  
6.0 
7 . 0  
7 . 0  
8 . 0  
8 . 0  
9 . 0  
9 . 0  
10.0 
10 0 

1 . 0  
1 . 0  
2 .0 
2 . 0  
3 . 0  
3 . 0  
4 . 0  
4 . 0  
5 . 0  
5 . 0  
6 . 0  
6.0 
7 . 0  

104.3 
106.2 
106 .5  
104.1 
1 0 8 . 4  
1 0 5 . 0  
106.7 
106 8 
1 0 5 . 7  
1 1 0 . 4  
1 0 7 . 2  
1 0 2 . 1  
107 .7  
1 0 7 . 8  
1 1 6 . 1  
1 0 4 . 0  
1 0 5 . 3  
1 0 4  - 3 
1 0 5 . 3  
1 0 3 . 6  

1 0 8 . 6  
106.5 
1 0 4  - 2 
1 0 2 . 9  

9 9 . 4  
1 0 3  a 6 
102.8 
934.1 

102.4 
101.4 
101 * 9 
99.6 

103.2 



AIR TESTING SERVICES INC..METALS EMISSION REPORT 

CLIENT : RIGO AND RIGO 
JOBSITE : LAYTON UTAH 
REF.No. : 5416265  

PT . 
NO. 

7 
8 
8 
9 
9 

10 
10 

TIME 

min. 

3 9 . 0  
42 .0  
45 .0  
48 .0  
5 1 . 0  
54 .0  
5 7 . 0  
6 0 . 0  

- - - -  

STACK 
TEMP. 

F 
- - - - -  

4 2 1  
416 
406 
397  
3 9 6  
3 8 9  
3 8 9  

VEL . 
PRES. 
in. H20 

I. 0 0 0  
0 . 9 0 0  
0 . 8 5 0  
0 . 6 5 0  
0 . 7 3 0  
0 . 6 3 0  
0 . 6 3 0  

- - - - - -  

O R I F .  
PRES . 
in. H20 

2 . 5 0  
2 . 2 0  
1.80 
1.20 
1.40 
1.10 
1 . 2 0  

- - - - - -  

417 0 . 8 9 4  2 . 0 6  

DATE : 95 11 17  

LOC. : STACK B 
RUN : T1-MP-A 

METER MTR. PROB. OVEN EXIT PUMP WALL 

cu-ft. F F F F in.Hg in. 
VOL. TMP. TEMP. TEMP. TEMP. VAC. DIST. 

086.68 88 246 239 47 1 . 5  7 . 0  
889.28 80 245 239 45 1 . 5  8 . 0  

1.5 8 . 0  891.68 88 244 239 44 
894.07 08 244  239 44 1 - 5  9 . 0  

1 . 5  9 . 0  896.13 87 243 239 44 
8 9 8 . 3 0  87 243 2 4 0  44 1 . 5  1 0 . 0  
9 0 0 . 3 3  87 242 243 44 1 . 5  10.0 
9 0 2 . 3 6  

85 2 4 1  254 46 1.1 



A I R  TESTING SERVICES INC. ORGANICS EMISSION REPORT 

CLIENT : RIGO & RIGO DATE : 9.17.95 

REF.No. : 5416265 LOC. : STACK B 

RUN TIME : 9 : S O  TO 13:15 

JOBSITE : LAYTON UTAH RUN : Tl-OCA 

ORGANICS CONCENTRATION 

ORGANICS EMISSION RATE 

SAMPLE GAS VOLUME 

AVERAGE ISOKINETICITY 

FLUE GAS CHAFLACTERISTICS 

MOISTURE 

TEMPERATURE 

FLOW 

VELOCITY 

GAS ANALYSIS 

0 . 0  ug/DSm3 0 . 0 0 0 0  gr/lOOO DScf 
0 . 0  ug/Arn3 O . . O O O O  gr/l000 A c f  

0 . 0 0 0  mg/s 

1 . 8 8 6 6  DSm3 

104.6 % 

13.93 % 

196.9 deg C 

48731 DSm3/hr 
105114 Am3/hr 

20.51 m/s 

0 2  11-30 % 
c02 9.10 % 
CO 0 . 0 0  % 
so2 0 . 0 0  % 

MOL. WT. 3 0 . 0 2  g/gmole D . B .  
MOL, WT. 2 8 . 3 5  g / F o l e  W.B. 

0 . 0 0  gr/hr  + 

6 6 . 6 1 7  DScf 

386.4 deg F 

2 8 6 8 2  D S c f m  
61868 Acfm 

4 0 3 8 . 2  f p m  

*STANDARD CONDITIONS : METRIC 25 deg C, 101.3 kPa 
: IMPERIAL 77 deg F, 2 9 . 9 2  in.Hg 



A I R  TESTING SERVICES INC. ORGANICS EMISSION REPORT 

CLIENT : RIGO & RIGO 
JOBSITE : LAYTON UTAH 
REF.No. : 5416265 

STACK HEIGHT 

STACK DIAMETER 

STACK AREA 

BAROMETRIC PRESSURE 

STATIC PRESSURE 

NOZZLE DIAMETER 

PITOT COEFFICIENT 

METER CORRECTION FACTOR 

CONDENSATE COLLECTION 

RESIN TRAP CONDENSATE 

CONDENSATION IN IMPINGER 1 

CONDENSATION IN IMPINGER 2 

CONDENSATION IN IMPINGER 3 

CONDENSATION IN IMPINGER 4 

SILICA GEL WEIGHT GAIN 

TOTAL MOISTURE GAIN 

ORGANICS COLLECTION 

FILTER ORGANICS 

WASHINGS ORGANICS 

RESIN ORGANICS 

IMPINGER ORGANICS 

* TOTAL ORGANICS 

35.4 m 

1.35 m 

1.423 m2 

8 6 . 2  kPa 

-124.5 P a  

5 . 7 9  mm 

0 . 7 9 6  

0 . 9 8 3  

2.1 g 

177.6 g 

10.3 g 

12.8 g 

3.1 g 

18.8 g 

224.7 g 

0 . 0 0 0 0  mg 

0 . 0 0 0 0  mg 

0 . 0 0 0 0  mg 

0 . 0 0 0 0  mg 

0 . 0 0 0 0  mg 

DATE : 9 . 1 7 . 9 5  
RUN : Tl-OCA 
LOC. : STACK B 

116.0 ft. 

5 3 . 0  i n .  

15.32 sq.ft. 

2 5 . 4 4  in.Hg 

- 0 . 5 0  in.H2O 

0.228.0 in. 



AIR TESTING SERVICES INC. ORGANICS EMISSION REPORT 

CLIENT : RIGO & RIGO 
JOBSITE : LAYTON UTAH 
REF.NO. : 5416265 

PT. TIME STACK VEL. ORIF. 
NO. TEMP. PRES. PRES. 

m i n .  F in.H20 in.H20 

TRAVERSE NO. 1 

1 0.0 
1 3.0 
2 6.0 
2 9.0 
3 12.0 
3 15.0 
4 18.0 
4 21.0 
5 24.0 
5 27.0 
6 30.0 
6 3 3 . 0  
7 3 6 . 0  
7 3 9 . 0  
8 4 2 . 0  
8 4 5 . 0  
9 48.0 
9 51.0 

1 0  5 4 . 0  
1 0  57.0 

6 0 . 0  

390 
410 
408 
4 0 6  
410 
405 
4 0 5  
404 
403 
403 
404 
380 
3 5 5  
350  
324  
300 
3 0 0  
300 
300 
290 

TRAVERSE NO. 2 

1 0 . 0  
1 3.0 
2 6 . 0  
2 9 .0  
3 1 2 . 0  
3 1 5 . 0  
4 18.0 
4 21 .0  
5 2 4 . 0  
5 27 .0  
6 30 .0  
6 33.0  
7 36.0 

394 
398  
400 
406 
4 1 2  
414 
416 
418 
415 
4 17 
415 
416 
4 1 4  

0 . 8 6 0  
0 . 8 6 0  
0 . 7 8 0  
0.780 
0 . 8 6 0  
0 . 8 6 0  
0.900 
0.880 
1.100 
1.100 
0.920 
0.920 
0.880 
0.880 
0.920 
0.900 
0.840 
0.840 
0 . 8 0 0  
0.800 

0 .640  

0.600 
0.680 
0.940 
0 .940  
0 I 940 
0.980 
0 . 9 4 0  
0.900 
0 .860  
0.860 
0.840 

0 . 6 4 0  

1-50 
1.50 
1.20 
1.20 
1.50 
1 . 4 0  
1.50 
1 . 4 0  
1 . 8 0  
1.70 
1.50 
1.50 
1 . 3 0  
1 . 3 0  
1-60 
1 . 7 0  
1.50 
1.40 
1.30 
1.40 

1.10 
1.10 
0 . 8 5  
1.00 
1.40 
1.50 
1 . 5 0  
1 . 6 0  
1 .50  
1.40 
1.30 
1.30 
1.30 

DATE : 9.17.95 

LOC. : STACK B 
RUN : T1-OCA 

METER MTR. PROB. OVEN RES. 
VOL. TMP. TEMP. TEMP. TMP, 
cu-ft. F F F F 

26.81 7 0  
28.02 79 
36.80 81 
32.73 81 
3 4 . 6 5  83 
36.71 84 
3 8 . 7 5  84 
40.85 84 
42.93 . 84 
45.30 84 

49.63 84 
51.64 85 
53.73 85 
5 5 . 7 5  85 
57.87 0 6  
60.12 87 

64.39 88 
66.40 8 8  

4 7 . 5 2  a4  

6 2 - 2 8  87  

68.41 

70.20 81 
72.01 81 
7 3 . 8 7  82 
75.55 0 3  
7 7 . 3 6  84  
79.90 85 
81.53 86 
8 3 . 6 6  86 
85 .85  87  

90.07 88 
92 .07  88  
94.08 89 

87.99 0a 

240 
240 
242 
245 
245 
245 
245 
245 
244 
246 
245 
247 
246 
245 
246 
246 
246 
244 
245 
245 

240 
242 
243 
244 
244 
245 
245 
246 
247 
247 
2 4 8  
246 
248 

2 4 8  
255 
256 
2 5 7  
258 
2 6 0  
260 
260 
260 
260 
260 
250 
240 
239 
245 
244 
242 
2 4 4  
245  
238 

247 
269 
268 
267 
265 
2 6 5  
265 
265 
265 
265 
265 
260 
260 

45 
56 
55 
5 7  
5 7  
57 
57 
5 6  
56 
57  
57 
60  
62 
62 
62 
64 
65 
65  
6 5  
6 5  

5 2  
5 0  
5 1  
52 
52 
54  
55 
55 
57 
5 9  
5 9  
60 
6 0  

EXIT 
TMP. 
F 

--1- 

46 
50 
49 
49 
49  
50 
so 
5 1  
5 2  
5 2  
52 
5 3  
5 2  
52 
52  
53 
53 
53 
53 
5 3  

PUMP 
VAC . 
in. H g  
- - - - -  - 

5.0 
7.0 
6.5 
6.6 
7.0 
7.0 
7.0 
7.0 
8 . 2  
8.0 
7.0 
7.2 
7 . 0  
7 . 0  
7.8 
8 . 0  
8.0 
7 . 2  
7.0 
7.0 

53 5 . 0  
49 5.0 
48 4 . 0  
48 5.0 
47 5.5 
46 6.0 
4 7  6 . 0  
47 6.0 
48 6.0 
49 6.0 
4 9  5 . 8  
50 5.8 
5 0  5.8 

WALL 
DIST. 
in. 

1-0 
1-0 
2.0 
2.0 
3 . 0  
3.0 
4.0 
4.0 
5.0 
5.0 
6 . 0  
6 . 0  
7 . 0  
7 . 0  
8 . 0  
8 . 0  
9.0 
9 . 0  
10.0 
10.0 

1.0 
1.0 
2 . 0  
2 . 0  
3.0 
3.0 
4 . 0  
4.0 
5 . 0  
5.0 
6.0 
6.0 
7 . 0  



- .  
.. ' I  c 

AIR TESTING SERVICES INC. ORGANICS EMISSION REPORT 

CLIENT : RIGO & RIGO 
JOBSITE : LAYTON UTAH 
REF.No. : 5416265 

PT 
NO. 

- - -  
7 
8 
8 
9 
9 

10 
L O  

TIME 

m i n .  
- - - -  
39 .0  
42 .0  
45 .0  
48 .0  
51.0 
54 .0  
5 7 . 0  
60 .0  

STACK VEL. 

F in.H20 
TEMP. PRES. 

414 0 .840 
409  0 .920  
406 0 . 8 6 0  
395  0 . 6 6 0  
392 0 . 6 6 0  
3 8 4  0 . 6 0 0  
375 0 . 6 0 0  

ORIF. 
PRES . 
in. H 2 0  
- - - - - -  
1.30 
1.40 
1.35 
1.00 
1.00 
0 .90  
0 . 9 5  

METER 
VOL . 
cu.ft. 

9 6 . 0 7  
9 8 . 0 9  

100 .19  
102 .28  
104 .04  
1 0 5 . 8 2  
107 .  SO 
109.21 

_ _ _ _ _ _  

MTR . 
TMP. 

F 
_ _ _ _  

a9  
8 9  
8 9  
90 
90 
90 
9 0  

DATE : 9 . 1 7 . 9 5  

LOC. : STACK B 
RUN : T1-OCA 

PROB . 
TEMP. 

F 

246 
246 
246 
246 
246 
247 
247 

--I-- 

OVEN 
TEMP. 

F 

2 6 0  
2 6 0  
260  
2 6 0  
2 6 0  
2 6 0  
2 6 0  

- - - - -  

RES . 
TMP . 
F 

62  
62 
62 
62 
62 
63 
6 3  

- - - -  

EXIT 
TMP. 
F 

5 0  
50  
5 1  
5 1  
52 
5 2  
5 2  

- _ - _  

PUMP 
VAC . 
in. Hg 

5 . 8  
6 . 0  
6 . 0  
5 . 0  
5 . 0  
4 . 8  
5 . 0  

- - _ _ -  

WALL 
DIST. 
in. 

7 . 0  
8 . 0  
8 . 0  
9 . 0  
9 . 0  
10.0 
10 - 0 

. - - - -  

3 8 6  0 . 8 3 5  1 . 3 5  85  245 257 5 8  5 0  6 . 3  



ISOKINETIC TEST DATA FORM 

Sample Type: 6.r Reference Method: h . z -  Page I of .S 

L 4  0 City, Province: C*+L4.. UT&H Client: RL%d b R- 

SampIe Location: < k A L  Date: f\!ci/. isf4s 
Start Time: q '-.SO Finish Time: I ?IS 

Barometric Press. (in Hg): esE& zs5yy Stack Preys(in H,O):+ or -: - 
Stack Diameter (ia): f3 Length x W i d b  - x -  

Project Number: \ L I 6  s Test Number: - 

Stack Height (ft): ItC,, cycIo~cFIow: Yes No 

Sample Box Number: 71 Gas Meter Factor: q%% Calibration Date: &p+ /7/$ S 
N o d e  ID.: 71 0 %  Nozzle Diameter (in.): 0 -2Z% Calibration Date: ~ U Q  1 6 /'?r 
Probe ID.: m-7 Pitot Coeficient: ('3 796 Calibration Date: h p l l / G  F 

Quipmerit Comments: 

Total H,O Condensed (g) ZLY+ 

Process Rate: 

Control Equipment Operation: 



M O I S m  ANALXSIS DATA SHEET 

BALANCE QC CHECK 

A - x 100 (10% 
A 

Signature: Date: 



DATE: &/ & 1 SAMPLING T W S  DATA SHEET PAGEP, OF 

Prc test leak check: Rate ( c f m u  at [ 7 inches Hg (Vacuum) Leak Volume Start: 

Post test leak check Rate (cfm) at inches Hg (Vacuum) Leak Volume Start: 

K d u e  calculated by, 

2 3  -q 8 

Checked by, 

Leak Volume End: 

Leak Volume End: 

Operator Signature: 



DATE: / / %< SAMPLING TRAMS DATA SHEET PAGE & OF 5 

Gas Meter Reading 

~~ 1 Stack 1 Probe 1 Box 
Temp. Temp. Temp. 

I I I 

Imp. XAD Meter Meter Vac. 
Temp. Temp. Inlet OutIct in Hg 

Leak Volume End: PIT test leak check: Rate (cfm) a! inches Hg (Vacuum) Leak Volume Start: 

Post t s t  leak check Rate (cfm) 3 ht I h inches Hg (Vacuum) Leak Volume Start: A% c 4 I 
K value olculated by: Checked byr 



DATE: B/A/&c SAMPLING TRAINS DATA SHEET P A G E q  O F S  

BOX 

Temp. 

~ r t  test leak check Rate (cfm)(> d \ at 1 inches Hg (vacuum) Leak Volume Start: 

Leak Volume Start: 

6 YJ "93 
Post test leak check Rate ( c f r n ) ~ a t  & inches Hg (Vacuum) 

K value calculated br Checked by: 

Imp. XAD Meter Meter Vac. 
Temp. Temp. inlet Outlet in Hg 

Leak Volume End: 

Leak Volume End: 
30 - I > 

Operator Signature: 



SAMPLING T W S  DATA SHEET PAGE y OF 5 

Meter 1 M T  
I Vac. 

Inlet Outlet in Hg 

I I 

Pre test teak check Rate (cfm) at inches Hg (Vacuum) Leak Volume Start: Leak Volume End: 

Post test leak check: Rate (cfm) W4ht 5 inches Hg (Vacuum) Leak Volume Start: i o q - t l  
K value calmla ted by: Checked br; 

- 4!! 

Leak Volume End: (09 . 
Operator Signature: 

b KNASWWORD tirvIronmental 



QA/QC CHECKLIST 

I rmM Cohn4ENm 

PRELIMINARY DATA 

Was preliminary velocity profile performed? 

Avg. AP OLY& Iy\ 

Static posit& or negative - 
Average Temperature ..m 

Estimate 70 H20 -m 

How estimated? -m ( h a .  J+-e T<c& .-A 

C f M  (01 6 co)-7(a? ~ . * L . I U - t l  

Proper nozzle selected? 'ryoll+ 

Number of sampling points per travtrse 
Probe markings correct? . / I  

- 0 - r r t -  N-tO 
qz& UF 
/ 0% 

Estimate Gas Composition -m O2%= CO*(%) + CO@pm) Y O  
How Estimated? -+-M 

o q \ y  4t-  v z r ' c  K factor -m 

lo I - 

PAGE 1 OF 4 

Stainkss Steel or 
Glass Or 

Q U X t Z  

Button Hook or 
Elbow 

TEST T I -  CC A 

-J 

I r  .i 

Cleaned according to protocol 
Round ? Undamaged? 

L/ 
J 

Time per pint  -c..l) 

Number of readings per point -m 

Barometric Pressure Measured? Id 
Mercury 
Aneroid 

C 

Elomsilicate or J 
Quartz or 
Other 
Cleaned according to protocol 

II 

PROBE HEATING SYSTEM 

Checked 
Temperature 250 k 25°F 
Stable 

I 

/ 
7 A /  



Type "S" or 
Other 
Pmperfy attached to probe 
(no interfetcncc with nozzle) 
Modifications - 
Connected to: 

/ 

/ 

inclined manometer 
magnehilic gauge 

mimmanomcter 
Pitot lines checked for leak 
Pitot pressure gauge zeroed 
Orifice prtssure gauge z e m d  

Range: Division: 
Range: 

I 

Bomilicate ghss 

Other 

GASKETMATERLcV. 

Silicone 
Other 
Filter assembly cleaned according to Protocol 

/ 

FILTER TYPE 

Meter box lmlled L/ 

Gas Temperature Sensor L/ 
Thermocouple 

Type 
Temp. checked against ambient temp 

J 

Temperature (250 2 25°F) I J I  

~~ 

Other- 
Filter checked visually for ime;ularitiw 

~~ 

- 
1 

Filter centered properly 
Filter labelled 
Filter heated 

d 
x 

CO~NSE?R/XADTTW- - - -  

Glass 
Cleaned according to protocol 
Themocoupk attached to trap 
XAD-2 Trap conred with foil at all times 

I I 

.- L 



QA/QC CHECKLIST 

Impinge= properly assembled 
Recirculating pump set up pmpcriy 
Modifications 
Grcase used on joints 
Silica gel type 

New? 
Used? 

PAGE 3 OF 4 

4 
J 

IGb fwi 
N o  

)H 

+4-t 

*/ 

I rxEM COMMENIS I 
I GLASSWARE 1 

ti Qcaned and proofed according to protocol i d  1 

Performed ll I 

Rate C J , C d %  dm@ p- “Hg. 
Ail opnings of sampling train scaled 
Is noale scaled when probe is in stack with pump o€f 
Is a r c  taken to amid scraping nipple or stackwall 
Effective scal around probe when in-stack. 

Probe moved to traverse point at right time 
? 

Nozzle and pitot tube kept parallel to stack at all times I .,- I 

Filters changed during run 

Brush= Nylon btistl 



QA/QC CHECKLIST 

Teflon 
Pol yet h ylenc 
0 t her 

Storage Containers: 

PAGE 4 OF 4 

i 

Resin 
Blank Train 

Samples labelled and stored ptoptrty 
Liquid levels marked 
Samples deiivtrcd to lab 

1 J 
Probe all& to cool sufficiently 2'1)- .i 

Probe and sample train opcnings cwercd 
Silica Gel 

Candition/Colour 

/', 

/ 

d - 

weighed 
Filter Handling 

Twtezcrs d? 

I Other 
Particulate Recwercd from 

l/, 

~ ~~ ~~ ~ 

probc/ncrrzle 
probe fitting 
probe finer 
h n t  half filter holder 

Impinges 

I HgO/Rtcavtry data sheet completed 
Blanks Collected 



d’ 
EPS URM/2 

RECOITRY DATA FORM 
SEMI-VOLATILE ORGANIC (WOC) SAMPLING TRAIN 

LOCATION: 6 -  STWA 

Back HatfRinsc 7 Back Halfr;ilttr 
Holder and 
Condcnscr Coil 

wash sad brash 3x 
eacllwithbmaam 
and acetone. 
Rinse 3x with 
with &@ and L 

r n I 

* &+ E .-].\&%$ ‘ 

Container Ts6 
Back Half IUme Back Half FUter 

and Condenser Coil 

I 
~ -~ 

Colour: Colour, c k u  I 
Seal and Label 

i 

b BOVAR-CONCORD Envkonmental 

I 



ISOKINI3TIC TEST DATA FORM 

Sample w e :  in f Reference Method: gfiq w*d dsr Page i of s’ 

Client: &Q* Riqo City, Province: C a w b  >Ut&k 

Start Time: 1’3 :/3 F i i h  Time: /6:@ 
Barometric Press. (in Hg): $u\ “ mb 25.2 Stack Presscin H~o):+ or -: * 
Stack Diameter (h): c3 a Length x Width: - x - -  

541 b’LbN Test Number: r l - m p -  I A 
yJ-7 j 7 

Project Number: 
Sample Location: miti,, ctCtk - A Date: 

rp 

Stack Height (fi): <<, cycIonicFiow: Yes No V 

Sample Box Nurnbet: T3 Gas Meter Factor: it oob Calibration Date: i9/w 
N o d e  ID.: @ 1 Nozzle Diameter (in.): 0, ?f Calibration Date: 

Probe ID.: T F?‘ Pitot Coefficient: 8.778 Calibration Date: q / h j ’  (I 
Equipment Comments: /I 

1 

I 
STACK GAS COMPOSITION 

co, (%): 0, (%): CO (ppm): Other: 

Assumed H,O (%): i2 
szo4 - ?‘7 qzj 

hpinger  1 (g) 

hpinger 2 (g) Fdter ID. #: a. f ,  

11 Total H,O Condensed (g) J66? 

Net Filter Wt. (g): 

Net Probe Wash Wt. (g): 

Imp. Residue Wt. (g): 



MOISTUW ANALYSIS DATA SHEET 

BALANCE QC CHECK 

A - kt x 100 
A 

(10% 

Comments: 



D A T E : K , & / F  SAMPLING TRAINS DATA SHEET PAGE 2 O F C  

Traversed: ~ r a v t ~ s e  Direction: Qc.( r Start Time: /3 FSsh T i e :  \‘--‘v 

I Temp. 
Stack P*bc I Temp. 

Gas Mctcr Reading I Orifice 
PrCSS. 

210 
1. i 

Temp. Imp- I Temp. - 
I I 

w I I 

Meter Mctcr 
Inlet Outlet 

m c4 

Vac. 
in Hg 

l?O 
1. 0 

I -.o 

Pre t a t  teak check Rate (dm) m2 at / lo inches Hg (Vacuum) Leak Volume Start: 

Part tcst leak check Rate (dm) at inches Hg (Vacuum) Leak VoIumc Starr. Leak Voturnc End: \ 
Lcak Volume End: 



SAMPLING TRAMS DATA SHEET PAGE L O F  5' D A T E $ ! I C L f  LY- 

Probe 
Temp. 
CP) 

B O X  

Temp. 
rn 

* h p .  XAD 

("P) m 
Temp. Temp. 

Meter Meter Vac. 
Idct 

orifice Gas Meter Reading Stack 
Press. I Temp. 

m/(R 
239 

23 T 

I 
Pre test leak c&e& Rate (cfm) A at #f inches Hg (Vacuum) 

Post tcst leak check: Rate ( ~ € r n ) ~ ~  at e< inch= Hg (Vacuum) 

K value dcu1atcd b~ 

Leak Volume Start: 

Leak Volume Start: 

Checked by: 

Leak Volume End: 

Leak Volume End: 

Oprator Signaturc: 
4 



DATE /IT SAMPLING TRAINS DATA SHEET PAGE 2 OF 

4 I b3B 

orifice Gas Meter Reading 
PrcsS. 

Desired 1 Actual 

Stack Probe B O X  

Temp. Temp. Temp. 
("F) 0 m 

YfY z.#B 24y 

Y i r  

. Imp. X A D  Meter 
Temp. Temp. Met 
("F) cp) m 

Meter Vac. 
Outlet in Hg 

c"F) 

Paz test lcak check Rate (cfm) &&~t /s inches Hg (Vacuum) Leak Volume Start: Leak Volume End: 

Leak Volume End: . / 
Post test itak check: Rare (cfm) *m at 11 inches Hg (Vacuum) 

K value calculated by: Checked by: Qperaator Signature: 

Lcak Volume Start: 

E\mM\- 
I 

e 



Traverse%: 2' 

I Q, 103 

oriflcc 
PrcsS. 

(Am 

L 
I . L 1  

Gas Meter Reading 

(ft3) 

Stack I Probe 
Temp. Temp. 
("F) CF) 

Prc test teak check Rate (cfm) a> at inches Hg (Vacuum) 

Post test leak check Rare (cfm) f l f l  at r( inches Hg (Vacuum) 

K d u e  calculated b;v: 

Leak Volumc Stan: 

Leak Volume Start: 

Checked by: 

Temp. Temp. Temp. 
Meter 1 Meter I Vac. 

L a k  Volume End: 

Leak Volume End: 
Opera tor Signature: 



QA/QC CHIEC€UIST 

I 

ITmA \ / I  co- 
6 

PRELIMINARY DATA 

Was preliminary velocity profilc ptrformcd? 1 t 

PAGE 1- OF 4 

I - -  
Avg. AP -m 

Static pasitivc or negative +-#+ 

Average Tcmperarurc - 

Client: ll 

I 

11 Sample Type: Reference Method: 

Number of sampling points pet traverse 
Probe mar!cins c o r n ?  
Time per point 
Number of reading per point 
Barometric Prtssurc Measured? 

MCKUry 

II 

-m 

J - /p 
2 - 

I/ 

-- 

I I 

Bollosilicate or 
Quartz or 

Other 
Ueancd according to protocol 

PROBE HEATING SYSL'EM. 

Chcckcd 
Temperature w) 2 25°F 
Stable 

I 

Proper n o d e  selected? il I K factor - 



QA/QC CHECKLIST 

PROJECT# .,o *lULb< 

~ 

Qthcr 
Properly attach4 to probe 
(no interference with nozzle) 
Modifications 
Connected to: 

inclined manometer 
magnehilic gauge 
micromanometcc 

Pitot lints checked for leak 
Pitot prcssurc gauge rtroed 
orifice prcssure gauge zefocd 

DATE 

~~~ ~~~ 

Range: Division: 
Rangc 

/I 
/ I  

/ I  

PAGE2 OF 4 

TEST *of + 

Mctcr box lcvcllcd 
Gas Temperature Sensor L/ 
Thcmocouple J 

Tyge F 
Temp. cficckcd against ambient temp f 

T m  's' 

I I 

1 dl 
I 

filter assembly cleaned according to Protocol 
FILTER TYPE 

Glass Abrc 
Quartz I 

Other 
Alter checked visually €or irregularities 
FIltcr ccntcrcd properiy 
Prlter labelled 

Filter heated ./ 
Temperature (2.50 2 Sop) ,/ 

or1  r / t  

CONDENSER/XtU)-2 TRAP 

Glass 
C~C~IRC~ according to protocol 
Thermocouple attached to trap 
XAD-2 Trap rovcrcd with foiI at all t i m u  

I 

Y L 

Uthcr I I 
FR.CI'MATERlAL 

Teflon 
Bomilicate @ass 

Other 

Silicone I Other 



QA/QC CHECKLIST 

Impinger weights recorded 
Impingcrs properly assembled 
Rccirculating pump set up pmopcrly 
Modifications I 

PAGE 3- OF 4 

I 
-cH -- 

li CScaned and proofcd according to protocol I I il 

Grcast used on joints 
Silica gel typc -c.u 

New? 
Used? 

Pre Test Leak Chcck 
.~ 

Rate -m # W Z c f m @  / b  " t f g -  

/ 
c/ 
v' 

cl 

All openings of sampling train scaled 
Is nople staled when probe is in stack with pump off 
Is cart taken to avoid scraping nipple or stackwall 
Effective seal around probe when in-stack 

Nozzle and pitot tube kept paratiel to stack at all times 
Probe movcd to traverse point at right time 

Filters changed during run 
Any particulate lost during filter change 

Sohent trap kept at S F  
Probe ternperaturc 2% 4 25°F r/* 

~ No. of Impinges -c+-, - Contents #l 
#2 - 
#3 -cH 

Filter box tcmperaturc 233 f 25°F 
Data forms completed and data rccordcd properly 

r/ 

Ice level checked 
Condition of silica gel - 
Leak checks at port changes Before -m 

c 

9+ 
,#B cfm@ /,F "Hg 

After 
Final leak race amptable 
General comments on sampling technique 
Sample recovery performed onbite? 
Sample rc*ovcry performed by 

- t m m @  1s- "Hg 
-m . a y  c€m@ (I' "% 
-m D 

4 - - 



PAGE 4-OF 

Teflon J 

QA/QC CHECKLIST 

PROJECT# 77 

I Polyethylene / 

Other 
Storage Containers: 

Borosilicate glass 

Polytthylcne 

I 

Cap Material -m 
h I Leak fret \ 

Probe and sample train openings covtrcd I ,/ 
Silica Gel 

11 Petri Dishes borosilicrrtc g h s  

Condition/Culour 
Weighed 

Filter Handling 

t I 

- i3Cu-72 
J 

Ttvcezers used? 
Condition? l0-j 

&lour of Filter J 

Foil Wrapped? 

Acetone 

Pmbc Rinses 

r 

&&*k 

I 
probe fitting 
probe finer 
front half filter holder I * /  

Particulate Rccovcrcd fmm 
probe/nozzle 

weighted 
H20/Rtcovtry data sheet completed 

Rain I 4JA 

Samples labelled and stored properly I J 

Blank Train J 

Liquid levtk rnarkcd 

Btanks Collected 
Reagents 

I I A  

Samples delivered to lab 1 IM6,bkh 

b 

J 



-. . 

EPA METHOD 29 
METALS / PARTICULATE (MP) SAMPLING TRAIN 

RECOVERY DATA FORM 

L I I I 

L 1 I I 

I RioscWilhloOmL 
0.1 N HN03 I 

~rritialwt: ZC2.6 M 

Mark Liquid Level on Containers 
SealandLabeIContainerS 

L' - 
Reagent Blanks Submitted? 
Prepare Fresh Acidified -04 Daily 

Yes 



NOVEMBER 18,1995 





MOIS'L2TRE ANALYSIS DATA SHEET 

BALANCE QC CHECK 

Project- #: 
Date: 

A - x 100 (10% 
A 

Comments: 



HC1 METHOD 26 SAMPLING TRAIN 
RECOVERY DATA FORM 

m Impingers 1 and 2 

Wugh impingas 
Empty contents into 
oontaincr and 
rinse with DI water 

Impingers 1 and 2 
0.1 N H2S04 Contents 

and DI Water Rinses 

I Impingera 3 and 4 

Wugh impingers 
Empty contents into 
container and 
rinse with DI wakx 

Xmpimgers 3 and 4 
0.1 N NaOH Contents 
and DI Water Rinses 

Mark Liquid Level E I Z k  Seal and Label 

I .  Train I&ntification 

Train No.: ’(3-*G?--/J 

0.1 N NaOH Batch No.: ‘zc+cj ,.-- 
I.. 

b BOVAR-CONCORD Environmentat 



SYSTEM CALIBRATION AND DRIFT CALCULATIONS 

CLIENT RIGO+RIGO 
PROJECT NUMBER 5416265 
SAMPLE LOCATION STACK 

DATE 
T1ME START 
TIME FINISH 

TEST NUMBER T2CEMA 

INSTRUMENT SPAN VALUES r 

25 % 
1000 PPM 
1000 PPM 

CARBON DIOXIDE 
CARBON MONOXIDE 
TOTAL HYDROCARBONS 

20 % 
I000 PPM 
I00 PPM 

OXYGEN 
SULPHUR DIOXIDE 
NITROGEN OXIDES 

INITIAL 
VALUES 

FINAL 
VALUES 

CAL-GAS ANAL. SYSTEM SYSTEM 
VALUE CAL. CAL. CAL. 

BIAS 
(% SPAN) 

SYSTEM SYSTEM DRIFT 
CAL. CAL. (%SPAN) 

BIAS 
(% SPAN) 

lTEM 

02  ZERO 
02  CAL 

0 
9.91 

0.02 
9.97 

0.06 
9.98 

0. I 
10.32 

0.2 
I .4 

0.2 
0.0 

0.3 
j . 4  

-4.0 
-4.6 

-4.3 
-3.5 

502 ZERO 
SO2 SPAN 

0 
149 

4 
150.1 

2 
139 

0.3 
4.1 

-41 
104 

NOX ZERO 
NOX SPAN 

0 
302 

2 
295.7 ~ 

7.5 
301 

0.6 
0.5 

50 
354 

4.8 
5.8 

4.3 
5.3 

0.3 
0.2 

C02  ZERO 
CO2 SPAN 

0 
7.01 

0.08 
7.07 

0.1 
7.02 

0. I 
-0.3 

0.1 5 
7.06 

0.4 
-0. I 

-0.0 
-0.2 

-0. I 
-0.2 

co ZERO 
CO SPAN 

0 
00 

0.09 
99.2 

0.7 
-0.0 

-1.4 
97.3 

-1 
99.6 

-0.15 
21.3 

0.5 
0.5 

1.1 
23. I 

I .7 
2.3 

I .3 
'I .8 

THC ZERO 
THC SPAN 

0 
20. I 

-0.6 
20.8 

DRIFT CRITERIA 4% SPAN 
BlAS CRITERIA <5% SPAN 

Test 2 CEM AA Date: I 'l/22/95 Page 1 



SYSTEM CALIBRAT~ON AND DRIFT CALCULATIONS 

CLIENT RIGO+R IGO DATE N OV I 8/95 

SAMPLE LOCATlON STACK TIME FINISH 1503 
PROJECT NUMBER 5416265 TIME START I 2 0 2  

TEST NUMBER TZCEMA 

INSTRUMENT SPAN VALUES 

OXYGEN 
SULPHUR DIOXIDE 
NITROGEN OXIDES 

ITEM CAL.GAS 

0 2  ZERO 
02  CAL 

SO2 ZERO 
SO2 SPAN 

NOX ZERO 
NOX SPAN 

C02 ZERO 
C02 SPAN 

CO ZERO 
CO SPAN 

THC ZERO 
THC SPAN 

VALUE 

0 
9.91 

0 
149 

0 
302 

0 
7.01 

0 
I00 

0 
20. I 

25 % CARBON DIOXIDE 20 % 
1000 PPM CARBON MONOXIDE 1000 PPM 
1000 PPM TOTAL HYDROCARBONS 100 PPM 

ANAL. 
CAL. 

0.02 
9.97 

-1 
150. I 

2 
295.7 

0.08 
7.07 

-1 
99.6 

-0.6 
20.8 

INITIAL 
VALUES 

SYSTEM SYSTEM 
CAL. CAL. 

BIAS 
(% SPAN) 

0.06 0.2 
9.98 0.0 

2 0.3 
139 - 4 . 4  

7.5 0.6 
301 0.5 

0. 7 0. I 
7.02 -0.3 

0.09 0.7 
99.2 -0.0 

-0.15 0.5 
21.3 0.5 

DRIFT CRITERIA 4% SPAN 
BIAS CRITERIA ~ 5 %  SPAN 

FINAL 
VALUES 

SYSTEM 
CAL. 

0. I 
10.32 

- 4  
141 

4 
302 

0.15 
7.06 

-1.4 
97.3 

1.1 
23. I 

SYSTEM DRIFT 
CAL. (%SPAN) 
8 IAS 

(% SPAN) 

0.3 0.2 
I .4 1.4 

0.0 -0.3 
-0.9 0.2 

0.2 -0.4 
0.6 0. I 

0.4 0.3 
-0. I 0.2 

-0.0 -0. I 
-0.2 -0.2 

1.7 I .3 
2.3 1.8 

Test 2 CEM A Date: I 112 1 /95 Page I 



A I R  TESTING SERVICES I N C .  ORGANICS EMISSION REPORT 

CLIENT : RIGO 8, RIGO 
JOBSITE : LAYTON UTAH 

REF.No. : 5 4 1 6 2 6 5  

RUN T I M E  : 10:14 TO 1 2 ~ 5 0  

ORGANICS CONCENTRATION 

ORGANICS EMISSION RATE 

SAMPLE GAS VOLUME 

AVERAGE I S O K I N E T I C I T Y  

FLUE GAS CHARACTERISTICS 

MOISTURE 

TEMPERATURE 

FLOU 

VE LOC I TY 

GAS ANALYSIS 

DATE : 11.18.95 
RUN : T2-OC-A 
LOC. : STACK 6 

0.0 Ug/DSa  0.0000 gr/1000 DScf 
0.0 ug/Am3 0.0000 gr/l000 Acf 

0.000 mg/s 0.00 gr/hr 

1.8098 D S d  63.904 D S c f  

100.0 % 

12.41 % 

202.6 deg C 396.7 deg F 

48872 DSm3/hr 28765 DScfm 
105341 Am3/hr 62002 Acfm 

20.56 m/s 4045.9 fpn 

02 11.00 x 
c02 9.20 X 
co 0.00 % 
so2 0.00 % 

MOL. WT. 30.02 g/gmole D.B. 
MOL. UT. 28.53 g/gmote U.B. 

*STANDARD CONDITIONS : METRIC 25 deg C, 101.3 kPa 
: IMPERIAL 77 deg F, 29.92 in.Hg 



AIR TESTING SERVICES INC. ORGANICS EMISSION REPORT 

CLIENT : RIGO & RIGO 
JOBSITE : LAYTON UTAH 
REF.No. : 5416265 

STACK HEIGHT 

STACK DIAMETER 

STACK AREA 

BAROMETRIC PRESSURE 

STATIC PRESSURE 

NOZZLE DIAMETER 

PITOT COEFFICIENT 

METER CORRECTION FACTOR 

CONDENSATE COLLECTION 

RESIN TRAP CONDENSATE 

CONDENSATION I N  IMPINGER 1 

CONDENSATION IN IMPINGER 2 

CONDENSATION IN  IMPINGER 3 

CONDENSATION IN IMPINGER 4 

S I L I C A  GEL UEIGHT GAIN 

TOTAL MOiSTURE GAIN 

ORGANICS COLLECTION 

FILTER ORGANICS 

UASHINGS ORGANICS 

RESIN ORGANICS 

IMPINGER ORGANICS 

TOTAL ORGANICS 

DATE : 11.18.95 
RUN : 72-OC-A 

LOC. : STACK B 

35.4 m 116.0 ft. 

1.35 rn 53.0 in .  

1.423 m2 15.32 sq.ft. 

85 8 kPa 25.32 in.Hg 

119.5 Pa -0.48 in.H20 

5.79 mn 0.2280 in. 

0.796 

0.983 

1.7 g 

164.4 g 

5 .2  g 

1.4 g 

0.9 g 

15.1 g 

188.7 g 

0.0000 mg 

0.0000 mg 

0.0000 mg 

0.0000 Ing 

0.0000 mg 



TOTAL SAMPLING T I M E  120.0 min. 



A I R  T E S T I N G  SERVICES INC. ORGANICS EMISSION REPORT 

CLIENT : RIGO & R I G O  
JOBSITE : LAYTON UTAH 
REF.No. : 5416265 

P'I. TIME STACK VEt.  ORIF. 
NO. TEMP. PRES. PRES. 

min. F in.H2O in.H20 

TRAVERSE NO. 1 

1 
1 
2 
2 
3 
3 
4 
4 
5 
5 
6 
6 
7 
7 
8 
8 
9 
9 

10 
10 

0.0 
3.0 
6,O 
9.0 
12.0 
15.0 
18.0 
21 .o 
24.0 
27.0 
30.0 
33.0 
36.0 
39.0 
42.0 
45.0 
48.0 
51 .o 
54.0 
57.0 
60.0 

390 
383 
388 

400 
398 
400 
404 
400 
398 
400 
399 
400 
40 1 
395 
395 
385 
382 
382 
375 

389 

TRAVERSE NO. 2 

1 0.0 
1 3.0 
2 6.0 
2 9.0 
3 12.0 
3 15.0 
4 18.0 
4 21.0 
5 24.0 
5 27.0 
6 30.0 
6 33.0 
7 36.0 

41 5 
418 
409 
392 
398 
397 
397 
405 
406 
404 
410 
406 
405 

0 - 700 
0.500 
0.600 
0.740 
0.960 
0.860 
0.760 
0.660 
0.620 
0.690 
1 .loo 
0.860 
0.860 
0.920 
0.960 
0.960 
0 720 
0.720 
0.680 
0.680 

0.840 
0.720 
0.770 
0 " 820 
0.940 
1 .loo 
1.100 
1 .loo 
1 .loo 
1 .ooo 
1 .ooo 
1 I000 
1 .loo 

0.95 
0.75 
0.80 
0.90 
1.30 
1.20 
1 .oo 
0.85 
0.85 
0.90 
1 A 0  
I .20 
1.20 
1.30 
1.40 
1.40 
1 .oo 
1 .oo 
0.90 
0.95 

1.20 
1.10 
1.10 
1.10 
1.40 
1.60 
1.60 
1.60 
1.60 
1.50 
1.40 
1.40 
1.60 

DATE : 11.18.95 
RUN : T2-OC-A 
LOC. : STACK B 

METER MTR. PROB. OVEN RES. E X I T  PUMP UALL % 

cu.ft .  F F F F F in.Hg in. 
VOL. TMP. TEMP. TEMP. TMP. TMP. VAC. D I S T .  ISO. 

- - - - - -  - - - -  - - - - -  - - - - *  - - - -  - - - -  - - - - -  -I--- - - - I -  

13.16 
14.94 
'16.41 
18.04 
79.82 
21,.80 
23.74 
25.56 
27.20 
28.86 
30.61 
32.78 
34.74 
36.70 
38.72 
40.79 
42.85 
44.61 
46.39 
48.13 
49.89 

50.29 
52.16 
54.00 
55.84 
57.72 
59 78 
61.99 
64.20 
66.42 
68.64 
70.83 
72.97 
75.10 

73 245 235 55 53 6.0 
74 246 241 56 50 5.0 
75 247 251 56 44 7.0 
76 247 261 50 44 7.0 
77 248 267 49 43 8.0 
7? 248 267 49 44 8.0 
78 249 270 49 45 8.0 
70 248 273 50 45 7.0 
7a 249 276 51 46 7.0 
78 250 276 52 46 7.0 
78 251 277 52 46 10.0 
79 251 275 52  47 8.0 
79 249 276 54 48 8.13 
80 250 277 55 40 9.0 
80 251 280 55 48 9.0 
80 250 279 55 4a 9.0 
80 250 250 56 48 7.0 
80 250 253 56 49 7.0 
80 248 255 56 49 7.0 
00 250 250 56 49 7.0 

77 247 237 
78 248 241 
79 250 238 
79 250 241 

ao 250 241 
80 249 240 

81 250 241 
81 250 242 
81 251 241 
81 251 243 
81 251 242 
81 251 242 
81 252 241 

80 
60 
60 
57 
56 
55 
55 
55 
55 
55 
55 
55 
55 

64 
55 
49 
49 
50 
50 
52 
52 
53 
55 
55 
55 
55 

8.0 
8.0 
8.0 
8.0 
9.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
1 1  .o 

1.0 101.7 
1.0 98.6 
2.0 1130.0 
2.0 98.3 
3.0 96.5 
3.0 59.7 
4.0 99.5 
4.0 96.3 
5 . 0  100.3 
5.0 100.1 
6.0 98.6 
6.0 100.5 
7.0 100.5 
7.0 100.1 
8.0 100.1 
8.0 99.6 
9.0 97.6 
9.0 98.5 

10.0 99.1 
10.0 99.8 

1.0 98.3 
1.0 104.4 
2.0 100.3 
2.0 98.3 
3.0 100.8 
3.0 99.9 
4.0 99.8 
4.0 100.7 
5 . 0  100.7 
5 . 0  104.0 
6.0 102.0 
6.0 101.3 
7.0 100.2 



AIR TESTING SERVICES INC. ORGANICS EMISSION REPORT 

CLIENT : RIGO & R I G O  
JOBSITE : LAYTON UTAH 
REF.No. : 5476265 

PT. T I M E  
NO. 

min. 
- - -  - - - -  
7 39.0 
8 42.0 
8 45.0 
9 48.0 
9 51.0 

10 54.0 
10 57.0 

60.0 

STACK VEL. O R I F .  

TEMP. PRES. PRES. 

F in.H20 in.H20 
- - - - -  - - - - - -  - * - - - -  

407 1.000 1.40 
411 1.000 1.40 
405 1.000 1.40 
375 0.720 1.10 
400 0.740 1-10 
370 0.500 0.70 
375 0.500 0.70 

METER 
VOL . 

cu.ft. 

77.31 
79.44 

83 I 70 
85.55 
87.39 
88.90 
90.39 

-----1 

81.57 

DATE : 11.18.95 
RUN : T2-OC-A 
LOC. : STACK 3 

MTR. PROE. OVEN RES. E X I T  PUMP 

TMP. TEMP. TEMP. TMP. TMP. VAC. 

F F F F F in.Hg 

81 251 240 55 55 10.0 
81 250 240 55 55 10.0 
81 250 247 56 56 10.0 
81 250 245 58 56 8.0 
81 250 245 58 56 8.0 
81 250 246 58 56 6.0 
81 250 247 58 56 6.0 

- - - -  - - - - -  - _ - - -  - " I -  - - - -  - - - - -  

WALL % 
DIST. JSO. 

in. 

7.0 101.3 
8.0 101.6 
8.0 101.2 
9.0 101.7 
9.0 101.3 

10.0 99.2 
10.0 98.2 

- - - - -  - - - - -  

397 0.830 1.19 79 249 253 55 51 8.3 100.0 



ISOKINETIC TEST DATA FORM 

Sample Type: (3 I- L\ c; MI(, \ - Reference Method: EpA ?v)'>-? Page ( of S 

*o t 1- . a City, Province: mAi-4  
J I 

d 

Client: 
Project Number: ~q \I-,>- 6 5 Test Number: \ ' 2 - O C A  

c1 

Sample Location: k 5 k C \  < Date: IULU (9, I?\-- 

Barometric Press, (in Hg): ZS'-3L Stack Press@ H20):+ or -: - a c t %  
Stack Diameter (ia): r3, LengthxWidth: - x -  
Stack Height (ft): .rrG;, cyclonicFlow Yes m 

IC:iV Fmkh The: 12: rcJ Start Time: 

Sample Box Number: Gas Meter Factor: ,o' Calibration Date: L p  4 / 7 /cl 
N o d e  I.D.: -j-[ -L Nozzle Diameter (h.): 6 *Zz% Calibration Date: b u 16 19 

Probe ID.: TZ-+ Pitot coefficient: o ~q (- -5 Calibration Date: 

II 11 Equipment Comments: 
11 II 

STACK GAS COMPOSITION 

v 
Net Filter Wt. (g): 

Net Probe Wash Wt. (g): 

Imp. Residue Wt. (g): 

- 
- 

Process Rate: 

Control Equipment Operation: 

Process Cornmen$: n 

Signature: Date: N b u  jO*/qy 



MOISTURlE ANALYSIS DATA SWEET 

BALANCE QC CJ3ECK 

A - x 100 (10% 
A 

Comments: 7 rh\A f-I '1. 

I 
i 

Signature: Date: 

*. 



PAGE OF DATE: \&/&/Is SAMPLING TRAINS DATA SHEET 

Start ? b e :  40"- tq Fhh Tit: Traverse#: I Traverse Direction: bL 
Stack I frobe Vac. 

in Hg 
Meter Meter 
Inlet Outlet 

0 .("o 
Temp. Temp. 
("Q ("?I 

7 3  j '72 

?% 
7% 
Fl 

2cl 
ot 
G 

€3 

L 

Leak Volume End: 3 * 
Leak Volume End 

Operator Signatun: 

Prc test leak check Rate (cfrn)o*c inches Hg (vacuum) at Leak Volume Start: a . f\ . 0 
Post test leak check Rate (cfm) at inches Hg (vacuum) Lcak Volume Stark 

K value calculated by: Checked by: 



DATE: &/L/Lc SAMPLING TRAMS DATA SHEET PAGE 3 OF s 

J 

Travzne#: t 
orifice Ve!. I 

Traverse Direction: Start Time: FinishTmt: i I =+t 

Gas Meter Reading 

i 

I 1 I I I 1 
Stack Probe B O X  Imp. XAD Meter Mctcr 
Temp. Temp. Temp. Temp. Temp. Inlet Outtct 

(“F) (“P) . (“P) (“F) 0 0 (“F) 

Leak Volume End: Prc tcst leak chcck Rate (cfm) at inches Hg (Vacuum) Leak Volume Start: 

Post test leak check Rate ( c f r n ~ W X ~ a t  7 inches Hg (Vacuum) Leak Volume Start: 9 4  +%’3) 

K value ca1cuiatc.d by; Chcckcd bF 

Vac. 
in Hg 

23 
CT 
4 

3 

7 ,  
3-*  

Leak Volume End: Fd L-OJ 
Operator Signature: 



DATE: & / / m4 SAMPLING TRAINS DATA SHEET PAGE 9 OF s 

TmvcrseA: 7 Tranrse Direction: Start Time: I \  Finish Time: 

I 
I I I 

XAD I hk;;; I Meter 
Temp. Outlet 

wzq Leak Volume End: Pre test leak chcck Rate (cfrn)QewTat 'Finches Hg (Vacuum) k a k  Volume Start: ,? O y O ' 3  

Post test teak check Rate (cfm) at inches Hg (Vacuum) Leak Volume Start: 

K value aafculated by: Checked by 

Leak VoIume End 

Opera tor Signature: 



DATE: &/&-/%- SAMPLING TRAINS DATA SHEET PAGE OF 

XAD Meter 
Temp. 

Ltak Voturnc End: Prc test l a k  check Rate (cfm) at inches Hg (Vacuum) Lcak Volume Start: 

Post test teak check Rate (cfm)O D d  at i $ inches Hg (Vacuum) Leak Volume Start qfl 
K d u e  calculated by; Checked by: 

Vac. 
in Hg 

6 
6 



QA/QC CHECKLIST 

m3M 1 / 1  COMMENIS fi 

PRELIMINARY DATA 
Was preliminary velocity profile performed? I J I  

PAGE 1 OF 4 

Number of sampling points per travcrse 
Probe markings correct? 

Time Der mint 

-c+-) ic - A 
w j  

~~ ~~~ -~ 
Nickel plated staid& steel Or ~ 

Stainless Steel or 
Glass or 
Quartz 

72 Number of rtad+pcr point -m 

Barometric Pressure Measured? 

v- 

_ _  ~ ~~ 

Elbow 
Cleaned according to protocol 
Round ? Undamaged? 

PROBELINER= 
Borosilicate or Lf 

Quartz or 

Other f Ti*,,- 
Cleaned amrding to protml v tw-4 - -  
PROBE HEATING SYSI'l3k 

Checked U 
Temperature 250 k 2S"F J,  
Stable , - 



QA/QC CHECKLIST 

PROJECT# q q  I L L L C  

Type *S" or 
Other 
Properly attached to probe 
(no interference with R ~ C )  

Modifications -m 

Connected to: 

d 
/ 

inclined manometer d 
magnehilic gauge 

micromanome ttr  
Pitot lines checked for leak ? /  

PAGE 2 OF 4 

TEST -i-.L- c3 a, 

Range: Division: 
Range: 

1; PITOT TUBE/MJ3IllR BOX 
I I 1 

ll 

w orifice prcssure gauge zeroed 

Meter box levtlled / 

Thermocouple */ 

Type jc 

Gas Temperature Sensor 
F 

Teff on 
Borosilicatc @ass 
Other 

/ 

I 

Borosiiicate glass 
Other 

FRITMATEFUAL 

Other 
Filter assembly cleaned according to Protocol ./ 

Alter hcatcd 
Temperature (250 2 U0F) 

Glass Ftbre 

QUrtz 
Other 

1 

Rlter checked Visually for irregularities 
Filter centered propriy 
Filter labcllcd 

J 

Glass 4 
Cleaned according to protocol 

XAD-2 Trap covered with foil at all timw 
Themomuple attached to trap 4 

rn 

/ '  



QA/QC CHECKLIST 

I 

Pe rfo m c d  d 
Rate -m O . . d  cfm@ I y "Hg - 

All opening of sampling train staled 
Is n d e  scaled when p"be is in stack with pump off 
Is care taken to avoid scraping nipple or stackwall 

Probe mwcd to traverse paint at right time 
N o d e  and pitot tube kept parallel to stack at all times 
Rlters changed during run 

Any particulate lost during filter change 

I 

Effective seal around probe when imtacic / 

PAGE 3 OF 4 

TEST T2vccb 

~ 

Sorbcnt trap kept at 568°F 
Probe temperature 250 +- 25°F 
Filter box temperature 250 5 S " F  
Data forms completed and data rccorded properly 
Ice level checked 

r .  

*WY9 25% S P A - $ )  
Condition of sika gel -cw 

L m k  checks at port changes Before -crM 0-Q-t ' cfm@ I \- "Hg 
After -m & d o 9  cfm@ 1 %  "HI3 

Final leak race acceptable - a - d O F  dm@ [q *Hg 
General comments on sampling technique ' -m 

Sample rccovcry pcrformcd by -m Krs / S A  
Sample rcrovcry performed on-site? 

tcL Clan-up area - General Environment -m 

Brushes: Nylon bristle 
Other 

Wash Bottles: Glass f - l  ,- 

ITEM 1 / 1  (x3MMENIs 

I d l  

I 
GIASSWARE 

Cleaned and proofed according to protocol 
IMPINGERS 

No. of Impinges -m 

Contents #I -ccI 

Grrasc uscd on joints ,x 
Silica gel type -m 

New? 



QA/QC CHECKLIST 

I 

PAGE 4 OF 4 

I 

Cap Material - 
Leak free I 

I I 

Teflon 
Pol ycthyiene 
Other 

Petri Dish=: borosilicate glass 

Batanct Typc 

Probe all& to coot sufficiently 
Probe and sample train openings covlcrcd 

plastic 

Calibrated or QC checked 

Storage Containers: 
Bomsilicatc glass 
Polyethylene 

C f k  dl, J 4 %</ h -4 . 
I .I 

CCI - b P  lo& - Actual cg) Measured (g) 
bf 

d- 
Silica Get 

Condition/Colour 
Wcinhed 

I 
J L L  h7 ' j 3  

I 
I .  I 

M C Z c K  used? 
Condition? 
Colour of Filter 
Foil Wrapped? 

Probe Rinscs 
Acetone /bm * I(OJ(.&+ 

Other 

/ .  

J FgtI- 
I 

u 

I I Particulate Rccovtrcd from 
probclncrrzlc J 
probe fitting 
probe liner 
front half filter holder 

II 1 1  

J 

J 
J 

~~ 

Impingers 
Rerovtrcd according to protocol I J 

~~~~ 

Weighted 
HgO/Recwtry data sheet completed 

Blanks Collected 
Rmgcnts 
Solvents 

/ 
1 

1 

J 
/ 



&" EPS l/RM/2 

RECOWRY DATA FORM 
SEMI-VOLATILE ORGANIC (SVOC) SAMPLING TRAZN 

I XADRwin 

Weigh impingas and 

, con%$ of #I, #z and 
~ #3in container. 

ruxlrd wt5. Empty 

'&3xwithwLc 
W-. 

Wdgh Coil & 
Record Weigbt 

I 
wrap in fait 

I Contalncr Ts3 I- I I ContrJner TS5 
Impfnger Contents 

r - I  1 XAD: @ YWLpl 
Colour: 1 Colour: I 

seaf and Label 

Train & Proofing IdcnrScation 

TrainNo.: 

b BOVAR-CONCORD Environmental 



AIR TESTING SERVICES INC.  METALS EMISSION REPORT 

CLIENT : RIGO AND R I G O  

JOBSITE : LAYTON UTAH 
REF.No. : 5 4 1 6 2 6 5  

DATE : 95 1 1  1 8  
RUN : T2-MP-A 
LOC. : B STACK 

RUN TIME : 12:OZ TO 1 4 : 4 5  

METALS CONCENTRATION 0.0 ug/OSm3 0.0000 gr/1000 D S c f  
0.0 ug/Am3 0.0000 gr/1000 Acf 

METALS EMISSION RATE 0.000 mg/s 0.00 gr/hr 

SAMPLE GAS VOLUME 2 . 1 4 5 9  DSm3 75.772 DScf 

AVERAGE I S O K I N E T I C I T Y  101.4 % 

FLUE GAS CHARACTERISTICS 

MOI  STURE 13.36 % 

TEMPERATURE 2 1 4 . 0  deg C 417.3 d e g  F 

FLOU 47528 D S W h r  27974 DScfm 
105723 A W h r  62226 Acfm 

VE LOCI TY 20.63 m/s 4061.6 fpm 

GAS ANALYSIS 02 11.00 % 
cu2 9.20 % 
co 0.00 % 
SO2 0.00 % 

MOL. UT. 30.02 g/gmole D.B.  
MOL. WT. 28.42 g/gmole U.B. 

*STANDARD CONDITIONS : METRIC 25 d e g  C, 101.3 kPa 
: IMPERIAL 77 deg F, 29.92 in.Hg 



AIR TESTING SERVICES INC. METALS EMISSION REPORT 

CLIENT : RIGO AND RIGO 
JOBSITE : LAYTON UTAH 
REF.No. : 5416265 

DATE : 95 11 18 
RUN : T2-MP-A 
LOC. : B STACK 

STACK HEIGHT 35.4 rn 116.0 ft. 

STACK DIAMETER 1.35 m 53.0 in. 

STACK AREA 1.423 m2 15.32 sq.ft. 

BAR#lETRIC PRESSURE 86.0 kPa 25.40 in.Hg 

STAT I C PRESSURE -124.5 Pa -0.50 in.HZ0 

NOZZLE DIAMETER 6.35 mn 0.2500 in. 

PI TOT COEFFICIENT 0.798 

METER CORRECTION FACTOR 1,006 

CONDENSATE COLLECTION 

CONDENSATION I N  IMPINGER 1 110.7 g 
CONDENSATION IN IMPINGER 2 76.0 g 
CONDENSATION IN IMPINGER 3 24.8 g 
CONDENSATION IN IHPINGER 4 4.5 g 

CONDENSATION IN IMPINGER 5 2.6 g 
CONDENSATION I N  IMPINGER 6 0.3 g 
SILICA GEL UEIGHT GAIN 24.6 g 

TOTAL MOlSTURE GAIN 243.5 g 

METALS COLLECTION 

FILTER METALS 
WASHINGS METALS 
IMPINGER METALS 

TOTAL METALS 

TOTAL SAMPLING TIME 

0.0000 mg 

0.0000 mg 

0.0000 mg 

0.0000 mg 

120.0 min. 



A I R  T E S T I N G  SERVICES I N C .  METALS EMISSION REPORT 

C L I E N T  : R I G O  AND R I G O  

JOBSITE : LAYTON UTAH 
REF.No.  : 5416265 

DATE : 95 1 1  18 
RUN : T2-MP-A 
LOC. : B STACK 

PT.  T I M E  STACK VEL. O R I F .  METER MTR. PROB. OVEN E X I T  PUMP UALL % 

NO. TEMP. PRES. PRES. V O t .  TMP. TEMP. TEMP. TEMP. VAC. D I S T .  ISO. 

TRAVERSE NO. 1 

1 0.0 
1 3.0 
2 6.0 
2 9.0 
3 12.0 
3 15.0 
4 18.0 
4 21.0 
5 24.0 
5 27.0 
6 30.0 
6 33.0 
7 36.0 
7 39.0 
8 42.0 
8 45.0 
9 48.0 
9 51.0 

10 54.0 
10 57.0 

60.0 

419 
41 8 
419 
41 9 
422 
422 
425 
427 
426 
426 
428 
428 
428 
427 
426 
414 
4t0 
41 0 
410 
407 

TRAVERSE NO. 2 

1 0.0 412 
1 3.0 413 
2 6.0 415 
2 9.0 417 
3 12.0 417 
3 15.0 416 
4 18.0 415 
4 21.0 414 
5 24.0 414 
5 27.0 415 
6 30.0 414 
6 33.0 414 
7 36.0 416 

0.680 
0.780 
0.800 
0.780 
0.630 
0.810 
0.810 
0.810 
0.800 
0.810 
1.200 
1.200 

1 .loo 
0.820 
0.730 
0.500 
0.530 
0.430 
0.420 

1 .loo 

0.740 
0.740 
0.880 
0.970 
0 -900 
0.850 
0.850 

0.860 
0.950 
0.900 
0.900 
0.880 

o .a70 

1.50 
1.70 
1.7O 
1.60 
1 A 0  
1.70 
1.70 
1.70 
1.60 
1.70 
2.50 
2.50 
2.40 
2.30 
1.73 
1 .SO 
1.10 
1.10 
0.90 
0.86 

1.45 
1 .SO 
1.80 
2.20 
2.00 
1.75 
1.65 
1.73 
1.75 
2.10 
2.00 
1.95 
1.80 

907.53 
909.61 
91 1.83 
914.08 
916.25 
918.27 
920.48 
922.72 
924.94 
927.13 
929.34 
932.03 
934.E 
937.42 
940.05 
942.29 
944.44 
946.22 
948.05 
949.70 
951.29 

952.39 
954.46 
956.55 
958.85 
961.34 
963.69 
966.00 
968.27 
970.53 
972.80 
975.19 
977.55 
979.90 

75 242 
77 241 
78 243 
7a 244 
79 245 
80 246 
80 248 
80 250 
81 250 
81 249 
81 248 
82 248 
82 250 
a2 248 
82 248 
83 247 
03 246 
83 246 
83 245 
83 245 

247 
246 
246 
247 
248 
25 1 
250 
249 
249 
248 
247 
246 
247 
245 
246 
244 
246 
245 
245 
245 

55 
47 
44 
42 
42 
42 
43 
43 
45 
45 
45 
45 
46 
46 
46 
47 
47 
47 
46 
46 

81 241 242 54 
82 241 240 48 
83 241 242 47 
84 242 240 45 
84 243 242 46 
84 244 243 47 
84 244 242 48 
84 244 242 49 
84 245 241 49 
84 245 245 49 
84 246 241 49 
8t 246 241 50 
84 246 243 50 

1.0 1.0 
1.0 1.0 
1.0 2.0 
1.0 2.0 
1.0 3.0 
1.0 3.0 
1.0 4.0 
1.0 4.0 
1.0 5.0 
1.0 5.0 
1.0 6.0 
1.0 6.0 
1.0 7.0 
1.5 7.0 
1.5 8.0 
1.5 8.0 
1.5 9.0 
1.5 9.0 
1.5 10.0 
1.5 10.0 

1.0 1.0 
1.0 1.0 
1.0 2.0 
1.0 2.0 
1.0 3.0 
1.0 3.0 
1.0 4.0 
1.0 4.0 
1.0 5.0 
1.0 5.0 
1.0 6.0 
1.0 6.0 
1.0 7.0 

105.0 
104.2 
104.2 
101.6 
101.2 
101.5 
103.0 
102.2 
101.2 
1u1.5 
101.9 
102.8 
105.4 
103.6 
102.0 
102.9 
102.6 
102.4 
102.5 
99.7 

98.5 
99.4 
100.4 
103.6 
101.4 
102.4 
100.5 
98.9 
99.9 
100.2 
101 -6 
101.1 
100.6 



A I R  TESTING SERVICES INC. METALS EMISSION REPORT 

CLIENT : R I G O  AND RIGO 
JOBSITE : LAYTON UTAH 
REF.No. : 5416265 

PT. T I M E  
NO. 

m i  n, 

7 39.0 
8 42.0 
8 45.0 
9 48.0 
9 51.0 

10 54.0 
10 57.0 

60.0 

- - -  - - - -  

STACK 
TEMP. 

F 
--..I- 

413 
413 
413 
412 
413 
41 1 
413 

VEL, O R I F .  
PRES. PRES. 

i n . H 2 0  in.HZO 

0.800 1.65 
0.790 1.60 
0.820 1.65 
0.?70 1.50 
0.860 1.75 
0.820 1.65 
0.880 1.80 

- - - * - -  - - - - - -  

METER 
VOL. 

cu.ft. 

982.21 
984.42 
986.61 
988.81 
990.94 
W3 .22 
995.44 
997.75 

- * - * - -  

DATE : 95 11 18 
RUN : T2-MP-A 
LOC. : B STACK 

MTR. PROB. OVEN 
TMP. TEMP. TEMP. 

F F F  

85 246 244 
85 246 242 
85 245 242 
85 244 243 
85 245 241 
85 244 238 
86 244 243 

- - - -  - - - - -  - - a _ -  

E X I T  
TEMP. 

F 
-.-- 

5 1  
51 
50 
50 
SO 
50 
50 

PUMP UALL 

VAC. D I S T .  
in .Hg in. 

1.0 7.0 
1.0 8.0 
1.0 8.0 
1.0 9.0 
1.0 9.0 
1.0 10.0 
1.0 10.0 

---I- - - - - -  

% 
1SO. 

- - " - -  
100.6 
100.3 
99.0 
98.17 

100.1 
99.6 

100.2 

417 0.812 1.71 82 245 244 47 1.1 101 " 4  



1SOKI";ETIC TEST DATA FORM 

- 

Client: k r 3  + h a  City, Province: L d t I , & A  - 
Project Number: .TVk fbjH Test Number: n - W P - 4  

Barometric Press. (in Hg): gwq \&.\ J +h Stack Press(in €i20):+ or -: - 8  A- 

Stack Diameter (h): "53 ' Length x Width: X 

Stack Height (ft): /I& cyclonic Flow Yes No - 
_S%d 13 Date: qi-// /B Sample Lacation: 

Start Time: /2:a2 - F ~ h  Time: &.'%A 

r 0 

Sample Box Number: '-fJ Gas Meter Factor. L d o  Calibration Date: 

Probe X.D.: Pitot Coefficient: 8- %g Calibration Date: v ? / s <  

2-CG) Imp. Residue Wt. (g): 



MOISTURE ANALYSIS DATA SHEET 

BALANCE QC CHECK 

A - x 100 
A 

(10% 

Comments: 

Date: 

b 



SAMPLING T W N S  DATA SHEET PAGE 2 OF 

Client Projcct b: 9/bZhf Sample Location: Operators: '. y d J i  
Run #: *-me-- Tnvcrsc+: / Trannc Direction: &L/ 7- Start Time: 17;oZ F i h  T i c :  

Vel. Orifice Gas Meter Reading Stack Probe BOX XAD Meter Meter Vac. 

Leak VoIurnt End: 

Lcak Volume h d :  (7,. 
Prc t a t  leak check Rate (dm)X at ''!I inchu Hg (Vacuum) tcak Volume Start: 

Post tcst leak check Rate (am) tofL at J Leak Volume Start inches Hg (Vacuum) 

K value calculated by Checked by 



SAMPLING TRAINS DATA SHEET PAGE 2 OF 1 

4L 
I 

Vel. Orificc Gas Meter Reading 
PrcsS. 

I 
Stack Probe B a X  Imp. XAD Meter Mctcr 
Temp. Temp. Temp. Temp. Temp. Inlet Outkt 

(‘9 (“9 CP) (“F) 0 0 ’ (‘F) 

Prc test leak check: Rate (dm) 1 at \< inchw Hg (Vacuum) 

Post test leak check Rate (cfm) J ~ L  at \ b) inches Hg (vacuum) 

Leak Volume Start: 

Leak Volume Start: 

Leak Vofume End: 

Leak Volume fid: 7 
K value caIculatcd by. Checked by: 

E\FoRMs\sIDsFRM 

Vac. 
in Hg 

14- 

I -  

Operator Sipaturt: \& ,’ 



DATE: // / B SAMPLING "RAINS DATA SHEET 

Stack I Vel. Gas Mcter Reading Vac. 
in Hg 

LQ 

h P 4  XAD 

c"F) rn 
Temp. Temp. 

Probe 3ox  
Temp. Temp. 
("P) Cm 

Temp. 
Actual 

3 

A- 
3 

L 

4 7 

+ 
L 
4- 

4'7 I ; 

I .  

Prc t a t  leak check Rate (cfm) ' oofat /@ inches Hg (Vacuum) Leak Volume End 

Inches Hg (Vacuum) Leak Volume Start: Leak Volume End Post t~ I& check Rate (cfm) at 

Leak Volume Start: 

Operator Signature: , ,, 

b mz;m"mm K value calculated bF Checked by: 



SAMPLING TRAINS DATA SHEET 

/ 

Sample Location: 

I / a  I 

Gas Meter Reading 

enred 
(ft3) 

Stack Probe Box ’ Imp. XAD 

rF) (“0 (“P) (“n rn 
Temp. Temp. Temp. Temp. Temp. 

Mctcr Meter Vat, 

Met Outlct in Hg 
0 .(“F) 

Pre test leak check Rate (dm) Leak Volume End: 

Post test leak check Rate (cfm) at inches Hg (vacuum) Leak Volume Start: Leak Volume End: 
at ’& inches Hg (Vacuum) Leak Volume Start: 



QA/QC CHECKLIST 

Was preliminary velocity profile performed? 

Avg. AP 
Static positive or negative 

Avcrage Temperatun 
Estimate % %O 

Estimate Gas Cornpition 
How estimated? 

PAGE 1’ OF 4 

L I- r l ” , h . r  

/ - 
- c H -  

-cw 

F 
- /y 

-+44 O*%@ c o , ( % ) / j r n @ p m )  - 
-cH 

/I Client: 

- . ~~ 

K factor 
Number of sampling p i n t s  per travcrsc 

Time per point 
Number of readings per point 

Probe markings mmct? 

Barometric Pressure Measured? 
Mercury 

Aneroid 

444 - 
-M 

z - 
J 

Q 

1 Other - t U d & A  I PROBENOZZLE -I 
Nickel plated stainless stcet or 
Stainlcss Steel or 
Glass or 

Qua 
]Button Hook or 

I I It Elbow I I II 
J 

I 

Borosilicatc or 
Quartz or 
Other 
Cleaned according to protocol 

/ 



PAGE2 OF 4 

Typc "S" or 
0 t her 
Properly attached to probe 

Modifications 
(no interference with nozzle) 

QA/QC CHECKLIST 

PROJECT # JY/ b~?b s/ 

V 

/ 
-444 

DATE: 

magnchilk gaugc 
micmrnanome ter 

Pitot lines chccked for leak 
Pitot pressure gaugc zeroed 

orifice pressure gauge zcroed 

Range: ' Division: 
Range: 

L/ 
r /  
/ 

Borosilicatt glass 

Other 
rl 

Teflon 
Borosilicatt @ass 
Other 

Si I ico ne 

r / f  

II 



/ 
QA/QC CHECKLIST 

Cleaned and proofed amrding to protocol I / I  

PAGE 3- OF 4 

IMPINGERS 

:y 
R - h j c  

, $ 7 2  Mp] / 10 

No. of Impingen -m 

Contents #I - m * c  

pl, -cc) #2 
#3 
#4 
PS 

v 
L \  t \  

- - 
-4-44 

4-44 f6 /'k? m. 7 '  
/ 

Impingcr weights rccordcd l/ 
Impinges properly assembled r /  
Recirculating pump set up properly / 
Modifications -I-++ 

Grcasc uscd on joints c/ 

New? L/ 
USCd? 

Silica gel type - 
PIT Tat Leak Check 

Performed L 0  

Rate -m 

d 
"Hg - / 

4 D/ 2 cfm@ 
At1 openings of sampling train scaled 
Is n o d e  scaIed when pmbe is in stack with pump off r, 
Is care taken to avoid scraping nipple or stackwall 
Effective seal around probe when in-stack I /  I 

Sample rcmvery performed an-site? 
Sample 'tcoycry performed by 
Uean-up art8 - General Environment 
Brushes: Nylon bristfc 

Other 
Wash Bottles Glass 

dl 
T#+ 
e.u&d- 

-m 

-cw 

L /  

I \  /--- 

Probe moved to traverse point at right time 
N o d e  and pitot tube kept parallel to stack at all times 
Rltcrs changed during run 
Any particulate lwt during filter change 
Sorbent trap kept at -WP 
Probe temperature 250 5 25°F 
filter box temperature w) 2 2S"F 
Data forms comoleted and data recorded properly 

r /  

Condition of silica gel -Y I Leak checks at port changes Bcforc - 4?/7 cfm@ "Hg 



QA/QC CHECKLIST 

Teflon 
Pol yethyienc 

Other 
Storage Containers: 

Bomificate glass 

Polvcthvienc 

PAGE 4-OF 

i/ 

i/ 

- 
Cap Materiai 
k a k  free 

Petri Dishes: bomiiimtc giass 
plastic 

$& Pi- 
- 

L/ 

# /  

Weighed 
Filter Handling 

Twcezcrs used? I/ 
Condition? 
Cofour of Filter 

Foil Wrapped? \I 

I- P*bcm= Acctonc ~ 

Other t 1 

~ ._ 

probe fitting 2 
J probe liner 

front half filter holder J 

Rcconnd according to protocol I/’ 

Impinges 

~~ - 
weighted 
H20/Rcn>vcry data sheet completed 

Reagents 
Solvents 

Rain 
Blank Train 

Blanks Collected 

Samples labelled and s t o d  pmpcriy 
Liquid Imis marked 
Samples dclivlercd to lab 



EPA METHOD 29 
METALS / PARTICULATE (MP) SAMPLING TRAXN 

RECOVERY DATA FORM 

TEST# 7 - 2 - W P - R  DATE: 95'- f 6 

/"""I F I k  Holda 

I I f I 

I 1 I 1  1 

b BOVAR-CONCORD Environmental 



METHOD 26 
HCI SAMPLING DATA FORM 



HCI METHOD 26 SAMPLING TRAIN 
RECOVERY DATA FORM 

Impingers 1 aud 2 

Weigh impingers 
Empty contents into 
container and 
rinsc with DI water 

A 

Container TS1 
Impingern 1 nnd 2 

0.1 N H2S04 Contents 
and Df Water Rinses 

m Mark Uquid Level 

r-l Imphagera 3 and 4 

Weigh impingcrs 
Empty contents into 
wntainu and 
rinse with DI water 

Container Ts2 
Irnplngero 3 and 4 

0.1 N NaOH Contents 
and DI Water N~inses 

m Seal and l i b e l  

1 Train Identification I 
I Train No.: 7 - - 4 - k W - b  I 

b BOVAR-CONCORD Environmental 



MOISTURE ANALYSIS DATA SHEET 

BALANCE QC CHECK 

A - x 100 (10% 
A 

Comments: 

Date: 



SYSTEM CALIBRATION AND DRIFT CALCULATIONS 

CLIENT RIEO+RIGO DATE 
PROJECT NUMBER 541 6265 TIME START 
SAMPLE LOCATION STACK TIME FINISH 

NOV 18/95 
15:53 
19:43 

TEST NUMBER T3CEMB 

INSTRUMENT SPAN VALUES 

OXYGEN 25 Yo CARBON DIOXIDE 20 % 
SULPHUR DIOXIDE 1000 PPM CARBON MONOXIDE I000 PPM 
NlTROGEN OXIDES 1000 PPM TOTAL HYDROCARBONS I00 PPM 

INITIAL 
VALUES 

FINAL 
VALUES 

ITEM CALGAS ANAL. SYSTEM SYSTEM SYSTEM SYSTEM DRIFT 
VALUE CAL. CAL. CAL. CAL. CAL. (%SPAN) 

BIAS BIAS 
(Yo SPAN) (% SPAN) 

02  ZERO 0 0.04 0.04 0.0 0.08 0.2 
02 CAL 9.91 9.92 9.89 -0. -1 9.98 0.2 

SO2 ZERO 0 0.28 -1.7 0. I -3 -0.3 
S02SPAN 149 149 -I 45 -0.4 140 -0.9 

NOX ZERO 0 0.9 . I .2 0.0 7.3 0.6 
NQXSPAN 302 300 299 -0. I 306 0.6 

CO2 ZERO 0 0.02 0.04 0.1 0.07 0.3 
C02SPAN 7.01 7.03 7.01 -0. I 7.03 0.0 

CO ZERO 0 0.7 0.7 0.0 0.56 -0.0 
CO SPAN 100 100.3 f 00.2 -0.0 100.3 0.0 

THC ZERO 0 0.04 0.02 -0.0 -1.6 -1.6 
THCSPAN 20.1 20.8 20.9 0. I 20.7 -0. -1 

DRIFT CRITERIA 4% SPAN 
BIAS CRITERIA <5% SPAN 

0.2 
0.4 

-0.5 
-0.5 

0.6 
0.7 

0.2 
0.1 

-0.0 
0.0 

-1.6 
-0.2 

Jest 3 CEM B Date: 11/22/95 Page 1 



A I R  TESTING SERVICES I N C .  ORGANICS EMISSION REPORT 

CLIENT : RIGU & R I G O  

JOBSITE : LAYTON UTAH 

REF.No. : 5416265 

DATE : 9.18.95 

LOC. : B STACK 
RUN : T3-OC-B 

RUN TIME : 15:Ol TO 17:59 

ORGANICS CONCENTRATION 0.0 ug/DSm3 0.0000 gr/1000 DScf 
0.0 ug/Am3 0.0000 gr/1000 Acf 

ORGANICS EMISSION RATE 0.000 mg/s (3.00 gr/hr 

SAMPLE GAS VOLUME 1.7526 DSm3 61.887 DScf 

AVERAGE ISOKIWETICITY 99.9 % 

FLUE GAS CHARACTERISTICS 

MOISTURE 12.89 X 

TEMPERATURE 209.0 deg C 408.2 deg F 

FLOU 47418 DSm3/hr 27909 DScfm 
104127 Am3/hr 61287 Acfm 

VE LOC I TY 20.32 m/s 4000.3 fpm 

GAS ANALYSIS 02 10.85 x 
c02 9.00 X 
co 0.00 x 
so2 0.00 % 

MOL. UT. 29.99 g/gmoLe D.B. 
MOL. UT. 28.44 g/gmole U.B. 

*STANDARD CONDITIONS : METRIC 25 deg C, 101.3 kPa 
: IMPERIAL 77 deg F, 29.92 in.Hg 



AIR TESTING SERVICES INC. ORGANICS EMISSION REPORT 

CLIENT : RIGO & RIGO 
JOBSITE : LAYTON UTAH 
REF.No. : 5416265 

DATE : 9.18.95 
RUN : T3-OC-B 
LOC. : 3 STACK 

STACK HEIGHT 

STACK DIAMETER 

STACK AREA 

BARMETRIC PRESSURE 

STATIC PRESSURE 

NOZZLE DIAMETER 

PITOT COEfFICIENT 

METER CORRECTION FACTOR 

CONDENSATE COLLECTION 

RESIN TRAP CONDENSATE 20.8 g 

CONDENSATION IN IMPINGER 1 145.3 g 

CONDENSATION IN IMPINGER 2 6.5 g 

CONDENSATION IN IMPINGER 3 3.8 g 

CONDENSATION IN IMPINGER 4 1.4 g 

SILICA GEL WEIGHT GAIN 13.0 g 

TOTAL MOISTURE GAIN 190.8 g 

35.4 m 116.0 f t .  

1.35 m 53.0 in. 

1,423 m2 15.32 sq.ft. 

85.8 kPa 25.32 in.Hg 

-112.1 Pa -0.45 in.HZ0 

5.79 m 0.2280 in. 

0.796 

0.983 

ORGANICS COLLECTION 

FILTER ORGANICS 0.0000 mg 

WASHINGS ORGANICS 0.0000 mg 

RESIN ORGANICS 0.0000 mg 

IMPINGER ORGANICS 0.0000 ing 

TOTAL ORGANICS 0.0000 mg 



TOTAL SAMPLING TIME 120.0 min. 



A I R  TESTING SERVICES I N C .  ORGANICS E M I S S I O N  REPORT 

CLIENT : RIGO & RIGO 
JOBSITE : LAYTON UTAH 
REF-No. : 5416265 

DATE : 9.18.95 
RUN : Tf-OC-B 
tOC. : 3 STACK 

PT. TIME STACK VEL. O R I F .  METER MTR. PROB. OVEN IZES. E X I T  PUMP UALL % 

NO. TEMP. PRES. PRES. VOL. TMP. TEMP. TEMP. TMP. TMP. VAC. DIST.  ISO. 
min. F in.H2O in.H20 cu-ft.  F F F F F in.Hg in. 

TRAVERSE NO. 1 

1 0.0 
1 3.0 
2 6.0 
2 9.0 
3 12.0 
3 15.0 
4 18.0 
4 21.0 
5 24.0 
5 27.0 
6 30.0 
6 33.0 
7 36.0 
7 39.0 
8 42.0 
8 45.0 
9 48.0 
9 51.0 

10 54.0 
10 57.0 

60.0 

395 
396 
406 
402 
409 
415 
414 
414 
417 
417 
417 
420 
419 
418 
413 
41 1 
391 
390 
387 
386 

TRAVERSE NO. 2 

1 0.0 
1 3.0 
2 6.0 
2 9.0 
3 12.0 
3 15.0 
4 18.0 
4 21.0 
5 24.0 
5 27.0 
6 30.0 
6 33.0 
7 36.0 

402 
406 
405 
405 
410 
41 0 
409 
410 
41 1 
41 5 
412 
412 
412 

0.600 
0.600 
0.820 
0.600 
0.880 
0.940 
0.750 
0.800 
0.960 
0.960 
1.100 
1.200 
0.900 
0.900 
0.820 
0.940 
0.550 
0.550 
0.550 
0.550 

0.600 
0.600 
0.660 
0.750 
1 .ooo 
0.840 
0.800 
0.840 
0.900 
1.100 
0.840 
0.840 
0.860 

0.80 
0.80 
1.20 
0.80 
1.30 
1.30 
1.10 
1.20 
1.40 
1.40 
1.60 
1.60 
1.30 
1.20 
I .20 
1.30 
0.70 
0.70 
0.70 
0.70 

0.70 
0.80 
0.85 
1 .oo 
1.50 
1.20 
1.10 
1.20 
1.30 
1.60 
1.20 
1.20 
1.30 

92.50 
94.15 
95.75 
97.64 
99.28 

101.29 
103.32 
105.15 
107.05 
109.12 
111.19 
113.44 
1’15.75 
117.76 
119.73 
121.64 
123.60 
125.20 
126.78 
128.36 
129.90 

30.37 
31.95 
33.55 
35.27 
37.12 
39.26 
41.25 
43.11 
45.01 
47.00 
49.20 
51.12 
53.05 

83 
83 
83 
84 
85 
85 
85 
85 
85 
85 
85 
85 
85 
85 
85 
85 
85 
85 
85 
85 

82 
83 
83 
84 
85 
85 
85 
86 
86 
86 
88 
88 
88 

247 
248 
250 
250 
250 
25 1 
252 
25 1 
25 1 
252 
252 
25 2 
252 
253 
253 
252 
252 
252 
250 
250 

249 
250 
25 1 
249 
250 
250 
25 1 
253 
253 
253 
254 
252 
253 

230 
247 
246 
246 
246 
248 
247 
249 
247 
248 
247 
247 
247 
247 
248 
246 
246 
246 
246 
247 

250 
249 
250 
248 
249 
249 
247 
249 
248 
248 
249 
248 
250 

59 66 4.0 
60 55 4.0 
60 49 7.0 
60 49 5.0 
60 49 7.0 
56 48 7,O 
54 47 6.0 
53 46 6.0 
53 46 7.0 
53 45 7.0 
54 45 8.0 
54 45 8.0 
55 45 7.0 
55 46 7.0 
56 46 6.0 
56 47 7.0 
56 48 5 . 0  
56 48 5.0 
58 48 5.0 
59 49 5.0 

66 57 5.0 
65 48 6.0 
65 46 6.0 
65 45 7.0 
60 45 8.0 
56 45 7.0 
55 46 6.0 
56 47 6.0 
55 47 7.0 
55 47 8.0 
56 49 6.0 
56 48 6.0 
56 49 7.0 

1.0 100.5 
1.0 97.5 
2.0 100.3 
2.0 98.9 
3.0 101.8 
3.0 99.7 
4.0 100.5 
4.0 101.1 
5.0 100.7 
5.0 100.7 
6.0 102.4 
6.0 100.8 
7.0 101.1 
7.0 99.0 
8.0 100.3 
8.0 96.0 
9.0 101.1 
9.0 99.8 

10.0 99.6 
10.0 97.1 

1 .o 
1 .o 
2.0 
2.0 
3.0 
3.0 
4.0 
4.0 
5 .o 
5 -0 
6.0 
6.0 
7.0 

96.9 
98.1 

100.5 
101.3 
101.8 
103.1 
98.6 
98.2 
99.5 
99.8 
99.1 
99.6 

100.5 



A I R  TESTING SERVICES I N C .  ORGANICS EMISSION REPORT 

CLIENT : RIGO & RIGO 
JOBSITE : LAYTON UTAH 

REF.No. : 5416265 

PT. T IME 

NO. 
min. 

7 39.0 
8 42.0 
8 45.0 
9 48.0 
9 51.0 
10 54.0 
10 57.0 

60.0 

* - -  * - * -  

STACK 

TEMP. 

F 
- - * - *  

413 
410 
405 
410 
412 
41 1 
409 

VEL. ORIF. 
PRES. PRES. 
in.H20 in.H20 
-I*--" - - - - - -  
0.900 1.40 
0.720 1.00 
0.660 0.90 
0.860 1.30 
0.860 1.30 
0.820 1.20 
0.820 1.20 

METER 
VOL . 

cu.ft. 

55.02 
57.03 
58.80 
60.48 
62.48 
64.40 
66.39 
68.29 

-ccI".. 

DATE : 9.18.95 
RUN : T3-OC-B 

LOC. : 6 STACK 

MTR. PROB. OVEN RES. E X I T  PUMP 

TMP. TEMP. TEMP. TMP. TMP. VAC. 

F F F F F i n . H g  

80 253 249 58 50 7.0 

89 253 249 58 51 6.0 
89 252 249 58 52 5.0 
89 252 248 58 52 7.0 
89 253 248 58 52 7.0 
89 253 249 59 52 6.0 
89 252 245 60 52 6.0 

- - - -  - - - - -  - - - - -  - - - -  - - - -  - - - - -  

WALL 
D I S T .  

in. 

7.0  
8.0 
8.0 
9 . 0  
9.0 
10.0 
10.0 

% 
ISO. 

100.3 
98.3 , 

97.2 
101.6 
101.8 
99.4 
98.8 

408 0.798 1.14 85 251 247 58 49 6.3 99.9 



ISOIUNETXC TEST DATA FORM 

s Sample me: 0 - 1  c- 5 Reference Method: El& 23 Page i of 

I Client: R \ ~ > c 3  + kit, o City, Province: c43, , iA74i4 
Project Number: T-4 16’2 G T Test Number: T 3  -0CR 

Start The:  7:01 P h -  Flnish Time: 3:sj p- 

Barometric Press. (m Hg): ‘29-32 Stack Press(in H20):+ or -: - 0 - q  s 
Stack Diameter (in.): s3 Length x Width: _Ic - 
Stack Height (ft): 1 rb cyclonic Flow: Yes 

I 

Sample Location: fl 5 &J< Date: kiav ~ 9 ~ 9  Y 

X 

Sample Box Number: Ti Gas Meter Factor: 0 + 4 ‘%3 Calibration Date: SQ? fi,h 
Nozzle ID.: m-1 N o d e  Diameter (in.): 0 -2120, 

Pitot Coefficient: 0 b q 7 6  
Calibration Date: $3 Q e \ 6 [5J 

Calibration Date: ~ C ~ . L  , / q  Probe I.D.: 7 z - q  

Equipment Comments: 

STACK GAS COMPOSITION 

co, (%): 0, (%): co (PPm): Other: 

h P h P  1 (g) 135.3 Assumed H20 (%): ,A. 
hphger 2 (€9 6.7 Fdter 1.D. #: 

Impinger 3 (g) -5% Net Filter Wt. (g): 

Impinger 4 (g) I .3  Net Probe Wash Wt. (g): 

IL- 

- 
_cc 

Imp, Residue Wt. (g): - Impinger 5 (g) C..b 4 

+qQFw& (2 
I 3 , o  
o& I-1 f 7  XAD-2Trap (g) 

Total H,O Condensed (g) 

Sampling Comments: 

1 4 6 L% 
- 

a 0 1  iGLAd a ue, { {  - ocq-) 1 4  

Lf-cAr- 

ifin (5 - / 

Process Rate: 

Control Equipment Operation: 

! 

. , . ,  



MOISTURlE ANALYSIS DATA SWEET 

BALANCE QC CHECK 

A - x 100 (10% 
A 

Signature: Date: I 

*. 



DATE: I & / L / ~  SAMPLING TRAINS DATA SHEET PAGE z O F 2  

~- 

in Hg 
Stack Probe BOX Imp. XAD Meter Meter 
Temp. Temp. Tcmp. Tcmp. Temp. hlet Outlet 
(“F) 0 , CP) (“P) @3 0 (“Q 

Pre test leak check Rate ( c f m ) b d % a t  1s Inches Hg (Vacuum) Leak Volume Start: 

Post test leak check Rate (cfm) at inches EIg (Vacuum) Leak Volume Start: 

K Mfuc catcutatcd bs 

q.2 - ib 

Checked by: 



/ 
SAMPLING TRGINS DATA SHEET PAGE 3 OF% 

TraverstIF: 1 Traverse Direction: Start Time: F i h T r m c :  4‘:O\ prv\ 

Vcl. orifice Gas Meter Reading Stack Probe 
’ P m .  Prcss. Temp. Temp. 
(AP) (AH) Desired Actual m (“p> 

(ft3> (ft3> 

Pn test leak check Rate (cfrn) at inches Hg (Vacuum) Leak Volumc Start: 

Post test Ieak check Rate (cfm)@ &at I <inches Hg (vacuum) 

K value cafculated by: 
Leak Vohmc Start: !z! Yo 

Chccked by 

XAD 
Temp. 
rq 

Mctcr Mctcr 
Inlet Outlet 
m (*n 

Vac. 
in Hg 

Leak Volume End 



DATE: @/&/%!  SAMPLING " S  DATA SHEET PAGE 14 OF% 

Prc test leak check Rate (cfrn)o-Q% at I!< inches Hg (Vacuum) Leak Volume Start: t z p \ L  
Post test leak check Rate (cfm) at inches Hg (vacuum) Lcak Volume Start: 

K valuc calculated by: Checked by: 

Leak Volume End: 

Operator Signature: 



SAMPLWG TRAINS DATA S m E T  PAGE 5 OF 5 

Post test leak check: Rate (cfrn)?. Ukat 3 5 inches Hg (Vacuum) 

K value calculated by: 

Leak Volume Start b% - 
Checked by 



QA/QC CHECKLIST 

Time per point 
Number of reading per p i n t  

PAGE 1 OF 4 

0 rccI 

7 
rccI 

m I J I  co- 
PRELIMWRY DATA 

W a s  preliminary velocity profile performed? t 

O c v ,  b -  
Avg. AP -m 

J 

Nickel plated stainless stccl or 
Stainless Steel or 
GlW or 
Quartz 
Button Hook Or 

Elbow 

8 rcu - 0 . y r  .- k, Static positive or negative 

L4&"F- 
Avcrage Temperature -rcI 

Estimate % H,O - 

J 

J 
1 

I 
~ ~~ ~~ 

Number of sampling points per traverse 
Probe markingr correct? 

Barometric Pressure Measured? 
M~~~ 
Aneroid 

I 1 1  

Cleaned according to protocol J CtcJc-  t k w =  Ak, TZ + x A  
Round ? Undamaged? U 1 

Checked 
Tempcraturc w )  * 25°F 
Stable 

r 



QA/QC CHECKLIST PAGE 2 OF 4 

ti Typc "S" or 1 J 
Other 
Properly attached to probc 
(no interfertncc with nozzle) 
Modifications 
Connected to: 

inclined manometer 
magnehilic gauge 
micromanometer 

Pitot lines checked for leak 
Pitot pressure gaugc zcrocd - -  It orifice prrssurc: gauge zeroed 

J 

Range: Division: 
Range: 

Meter box levltlled .J 
Gas Temperature Sensor 
Thermmuple 

Trpe 
Temp. checked against ambient temp 

HLTER HOLDER 

// 
1 

Borosilimte glass 

Other 

FIiITMATEFuAL 

Teflon 
Borosilicatt glass 
Other 

Glass Fibre I' Quartz 
1 

0 t her 
Filter checked visually for irregularities 
Rltcr ccntcrcd properly 
Rlter labelled 
Filter heated 

Temperature (2SO 5 25°F) 

CONDENSER/XAD-;! TRAP 

li Glass 

1 -  1 

XAD-2 Trap covered with foil at ail times I d  I 
Y - '  



QA/QC CHECKLIST 

Grcase used on joints 
Silica gel type 

New? 

PAGE 3 OF 4 

)c 
-cw 

No. of Impingers 
Contents #l 

#2 
R3 

Rate - a o o g -  cfm@ 1 "Hg- 
d All opening o€ sampling train staled 

Is n d e  scaled d e n  probc is in stack with pump off 
Is care taken to avoid amping nipptc or stackwalI 
Effect& seal around probc when in-stack 

Probe moved to traverse point at right time 
Nozzle and pitot tube kept parallel to stack at all times 
Fitters changed during run 
Any particulate lost during filter change 
Sorbent trap kept at 4WF 

Filter box temperature 2%) fi 25°F 
Data forms completed and data recorded properiy 
Ice level checked 
Condition of silica gel 

/ 
4 

x 

Probe temperature 250 5 25°F 4- 

Leak checks at port changes Bcforc - cfm@ Ipp "Hg 
After d d*dsOs cfm@ lp "Hg 

Final leak race acceptable -cu d - 0 4  < dm@ [$- 'Hg 
General comments on sampling technique 
Sample rcccmry performed owite? 
Sample rccov~ry performed by -m 

Clean-up area - General Pflvironmcnt 

c 

..rc* 

I5 /5A 
fl GG-4 - 

Bwhcs:  Nylon bristle d 

Wash Bottles: Glass 
Other /3 

3 /- L 

~ ~~~ 

#4 
#S 

_Pr; 

Impinger weights recorded 

Impinges properly asembled 
Rccimlating pump sct up properly 
Modifications 

- I  %- If 



PAGE 4 OF 4 

rnm I /  
Teflon 14 
Pol yc t hylenc 
Other I 

QA/QC CHECKLIST 

PROJEC~ # ~ 4 1 ~ 2 6 s  

c0- 

Tweezers used? 
Condition? 
Colour of Filter 
Foil Wrapped? 

Probe R i m i s  

Polycthyicnc I I 

I 

1 %I\ w 
G u 4  ’ 

OFS I I  \ . ,LA 
, ,/ 

I 

-m 

Measured (g) Calibrated or QC checked - Actual ’ 
Probe allowed to oool sufficiently 
Probe and sample train openings covcrcd L/ 

Silica Gel 

Acetone /- 
Other , O \ W  / 

Particulate R e o w t d  from 

fr fiter Handling I I W 

d- 
J 

I I probe/ndc v- 
probe fitting I /  
probe liner 
front half filter holder 

Lrnpingers 

4 

Ikcovercd according to prutocol 
Weighted 
H 2 0 / R ~ r y  data ahect completed 

Blanks Collected 
Reagents 

.. 

v 
J 
/ 

J 
Solvents 
Resin 
Blank Train 

Samples labelled and storcd properly 
Liquid levels marked 

J 
J 

1 
/ 
/ 



EPS l/RW2 

RECOVERY DATA FORM 
SEMI-VOLATILE ORGANIC (SVUC) SAMPLING TRAIN 

LOCATION: g- STWC 

XAD Resin E l  Impingers & I WLC Rinsc 

' Remove and plaa on 
ptGclcancd foil 
fold in half and 

Weigh impingers and 

ampp of #l , #2 and 
#3 into container. 

e. 

rtcordwts. Empty 
I Capendsand I 
m p  in foil. 

andaottorre. I 

I Contrjner Ts5 
Impinger Contents 

I Wrap lo Foil I 
I Gain: 

I Mark Fluid Levels I Seal and Label 

I Train & Proofing IdcnMdon 1 
C'3 I 

/;: ,.' 

b BOVAR-CONCORD Environmental EFSRECDRW-May 95 



A I R  TESTING SERVICES I N C .  METALS EMISSION REPORT 

CLIENT : R I G 0  AND R I G 0  

JOBSITE : LAYTON UTAH 
REF.No. : 5416265 

RUN T I M E  : 17:23 TO 19:40 

METALS CONCENTRATION 

DATE : 95 11 18 

LOC. : 8 STACK 
RUN : T3-MP-B 

0.0 u g / D S d  0.0000 gr/1000 DScf 

0.0 ug/Am3 0.0000 gr/1000 A c f  

METALS E M I S S I O N  RATE 0.000 mg/s 0.00 gr/hr 

SAMPLE GAS VOLUME 2.1273 DSm3 75.116 D S c f  

AVERAGE I S O K I N E T I C I T Y  104.4 X 

FLUE GAS CHARACTERISTICS 

MOISTURE 12.85 % 

TEMPERATURE 210.1 deg C 410.3 deg F 

FLOU 48066 DSm3/hr 28291 DScfm 
105441 M / h r  62061 A c f m  

VELOC I TY 20.58 m/s 4050.8 fpm 

GAS ANALYSIS  02 10.85 % 
c02 9.00 % 
co 0.00 % 
so2 0.00 % 

MOL. UT. 29.99 g/gmote D.B. 
MOL. UT. 28.45 g/gmole U.B. 

*STANDARD CONDIT IONS : METRIC 25 deg C, 101.3 kPa 
: IMPERIAL 77 deg F,  29.92 in.Hg 



A I R  TESTING SERVICES INC. METALS EMISSION REPORT 

CLIENT : RIGO AND RIGO 
JOBSITE : LAYTON UTAH 
REF.No. : 5 4 1 6 2 6 5  

STACK HEIGHT 35.4 m 

STACK DIAMETER 1.35 rn 

STACK AREA 1.423 m2 

BAROMETRIC PRESSURE 86.0 k P a  

STATIC PRESSURE -124.5 Pa 

NOZZLE DIAMETER 6.20 mn 

PITOT COEFFICIENT 0.798 

METER CORRECTION FACTOR 1.006 

CONDENSATE COLLECTION 

COMDENSATION I N  IMPINGER 1 68.1 g 

CONDENSATION I N  IMPINGER 2 59.4 g 

CONDENSATION I N  IMPINGER 3 34.6 g, 
CONDENSATION I N  IMPlNGER 4 7.8 g 

CONDENSATION I N  IMPINGER 5 5.4 g 
CONDENSATION I N  IMPINGER 6 0.8 g 
S I L I C A  GEL WEIGHT GAIN 14.7 g 

TOTAL MOISTURE GAIN 230.8 g 

METALS COLLECTION 

F I LTER METALS 
WASHINGS METALS 
IMPINGER METALS 

0.0000 mg 

0.0000 mg 
a.oooo mg 

TOTAL METALS 0.0000 mg 

DATE : 95 11 18 

LOC. : B STACK 
RUN : T3-MP-B 

116.0 ft. 

53.0 in. 

15.32 sq.ft. 

25.40 in.Hg 

-0.50 in.H20 

0.2440 in. 

TOTAL SAMPLING TIME 120.0 min. 



A I R  TESTING SERVICES INC. METALS EMISSION REPORT . 

CLIENT : RIGO AND RIGO DATE : 95 11 18 
JOBSITE : LAYTON UTAH RUN : T3-MP-B 
REF.No. : 5416265 LOC. : B STACK 

PT. TIME STACK VEL. ORIF. METER MTR. PROB. OVEN E X I T  PUMP WALL % 

NO. TEMP. PRES. PRES. VOL. TMP. TEMP. TEMP. TEMP. VAC, D I S T .  ISO. 
min. F in.H20 in.H20 cu,ft. F F F F 

TRAVERSE NO. 1 

1 
1 
2 
2 
3 
3 
4 
4 
5 
5 
6 
6 
7 
7 
8 
8 
9 
9 
10 
10 

0.0 
3.0 
6.0 
9.0 
12.0 
15.0 
18.0 
21 .o 
24.0 
27.0 
30.0 
33 .O 
36.0 
39.0 
42.0 
45.0 
48.0 
51 .O 
54.0 
57.0 
60.0 

408 
407 
401 
406 
407 
403 
409 
410 
412 
413 
414 
41 6 
416 
415 
416 
416 
416 
415 
41 2 
41 2 

TRAVERSE NO. 2 

0.500 
0.570 
0 520 
0.530 
0 .a30 
0.830 
0.810 
0.840 
0.980 
0.950 
0.810 
0.840 
0.550 
0.630 
0.620 
0.640 
0.630 
0.730 
0.580 
0.740 

1 0.0 
1 3.0 
2 6.0 
2 9.0 

3 15.0 
4 18.0 
4 23.0 
5 24.0 
5 27.0 
6 30.0 
6 33.0 
7 36.0 

3 12.0 

405 0.7'30 
406 0.800 
405 0.780 
406 0.840 
407 0.980 
408 1.000 
411 t.100 
409 0.880 
407 0.850 
408 0.850 
409 0.980 
409 0.930 
409 0.940 

1.10 
1.40 
1.10 
1 .oo 
1.70 
1.65 
1.60 
1.65 
2.20 
2.15 
1.60 
1.70 
1.30 
1.15 
1.15 
1.2s 
1.25 
1.40 
1.20 
1.45 

1.40 
1.65 
1.60 
1.75 
2.20 
2.15 
2.15 
1.95 
1 .E 
1.65 
2.05 
1.95 
2.00 

8.85 
10.64 
12.56 
14.40 
16.19 
18.45 
20.69 
22.91 
25.16 
27.61 
30.09 
32.35 
34.61 
36.59 

40.36 
42.29 
44.22 
46.32 
48.19 
50.31 

38.49 

41.03 
43.10 
45.30 
47.46 
49.71 
52.24 
54.71 
57.34 
59.65 
62.04 
64.30 
66.73 
69.10 

80 228 242 48 
a3 233 243 41 
84 242 244 40 
84 245 245 40 
85 245 244 40 
86 244 241 40 
86 244 241 42 
86 244 241 43 
87 243 241 43 
87 244 243 44 
88 244 241 45 
88 243 241 45 
a9 242 240 45 
a9 241 239 46 
89 240 239 46 
89 241 239 46 
89 242 240 46 
89 242 241 47 
90 241 240 47 
90 241 244 48 

88 238 228 47 
89 239 230 45 
90 240 229 45 
90 240 235 45 
90 241 238 46 
91 242 232 47 
91 242 230 48 
91 242 229 49 
91 241 234 49 
91 241 235 50 
91 242 237 50 
92 242 236 50 
92 243 236 51 

1.0 1.0 
1.0 1.0 
1.0 2.0 
1.0 2.0 
1.0 3.0 
1.0 3.0 
1.0 4.0 
1.0 4.0 
1.0 5.0 
1.0 5.0 
1.0 6-0 
1.0 6.0 
1.0 7.0 
1.0 7.0 
1.0 8.0 
1.0 8.0 
1.0 9.0 
1.0 9.0 
1.0 10.0 
1.0 10.0 

1.0 1.0 
1.0 1.0 
1.0 2.0 
1.0 2 . 0  
1 . 0  3.0 
1.0 3.0 
1.0 4.0 
1.0 4.0 
1.0 5.0 
1.0 5.0 
1.0 6.0 
1.0 6.0 
1.0 7.0 

108.1 
108.1 
107.7 
104.0 
105.1 
103.8 
104.4 
103.9 
104.9 
107.9 
106.5 
103.9 
103.8 
101 .o 
100.3 
101.9 
102.6 
103.8 
103.3 
103.7 

101.9 
'103.3 
102.6 
103.1 
107.4 
103.8 
105.4 
103.3 
108.6 
102.7 
103.0 
103.0 
104.2 



A I R  TESTING SERVICES INC. METALS EMISSION REPORT 

C L I E N T  : RIGO AND RIGO 
JOBSITE : LAYTON UTAH 
REF-No. : 5416265. 

PT. T I M E  

NO. 
min. 

7 39.0 
8 42.0 
8 45.0 
9 48.0 
9 51.0 

10 54.0 
10 57.0 

60.0 

- - -  1--- 

STACK VEL. O R I F .  

TEMP. PRES. PRES. 
F in.H20 in.H20 

- - - - -  - - - - - -  - - - - - -  
411 1.000 2.20 
413 1.000 2.10 
415 1.100 2.15 
416 1.100 2.15 
411 1.000 2.10 
412 0.940 2.00 
409 0.910 1.95 

METER 
VOL . 
cu.ft. 

71.51 
74.06 
76.53 
79.12 
81 -73 
84.22 
86.64 
89.01 

- - - - - -  

DATE : 95 1 1  18 
RUN : T3-MP-B 
LOC. : E STACK 

MTR. PROB. OVEN E X I T  
TMP. TEMP. TEMP. TEMP. 

F F F F  
- - - -  - - - - -  -1-1- - - - -  
92 243 238 51 
92 243 237 51 
92 242 239 52 
92 242 240 53 
92 242 240 53 
92 243 238 54 
9 2  242 240 54 

PUMP UALL 

VAC. DIST.  
in.Hg in. 

1.0 7.0 
1.0 8.0 
1.0 8.0 
1.0 9.0 
1.0 9.0 
1.0 10.0 
1.0 10.0 

- - - - -  - - - - -  

x 
I so. 

- - - - -  
107.1 
103.8 
103.9 
104.7 
104.5 
104.8 
104.2 

. .  

410 0.815 1.70 89 241 238 47 1.0 104.4 



ISOKINIZTIC TEST DATA FORM 

Sample Type: fir ReEerence Method: 94 wtrr$ Lq 

Client: City, Province: 
Project Number: -W/i5 2 I.r/ Test Number: 

Start Time: 
Barometric Press. (in Hg): zs A %' \i\ 
Stack Diameter (in.): * 5-3 Length x Width: 

Sample Location: 8 sfi4*/t! Date: qr- if& 
.! 3 :1"7 Finish Time: lr".' L/J 

Stack Height (ft): drrj, cyclonic Flow: YeS 

c 

Stack Press@ H2U):+ or -: 

sample BOX NW+ *Z3 Gas Meter Factor: 

Nozzle ID.: &d- Nozzle Diameter (in.). f i - e p q  mbration Date: 

Probe I.D.: 777 Pitot Coefficient: 0 Calibration Date: 

Calibration Date: --.* +y%-f,/?J- 

w5 
II I I  



MOISTURE ANALYSIS DATA SHEET 

BALANCE QC CHECK 

A_M x 100 
A 

(10% 

Comments: 



SAMPLING TRAINS DATA SHEET 

Stack I Gas Meter Reading I orifice I Probe Box * hp. XAD Meter 
Temp. Temp. Temp. Temp. Inlet 

(“P) rn rm m 0 

Meter Vac. 
Outlet in Hg 
(‘F) Desired 

(ft3) 

Prc test leak check Rate (cfm) d@fat 1’ Inches Hg (vacuum) 

Post test fcak check Rate (cfm) ,L27j at /IF inches Hg (Vacuum) Leak Volume Start Leak Volume End: , ,- 

Leak Volumc Start: Leak Voturne End: 

K value calculated by: Checked by: 

Ek\mRMs\sIDsFRM 



SAMPLING TRAINS DATA SHEET 

Orifice 
PrrsS. 

Gas Meter Reading 

(ft3) 

(AH) r"" 
I Stack I Probe 
I Temp. I Temp. 

I 
I 

Prt test leak check Rate (dm) &at [g inches Hg (Vacuum) Leak Volume Start: 

Post t e a  leak check: Rate (dm) rO0l-c at -6 inches Hg (Vacuum) Leak Volume Start; 

K value calculated b~ Checked bF 

1 

B o x  . h p .  XAD Meter Meter Vac. 
Temp. Temp. Temp. I d t t  Outlct in Kg 
0 ("P) m 0 ("F) 

4 

teak Volume End 

---7+5? /. Leak Volume End: 
Operator Signature: ---++' - 



PAGE _f;iOF SAMPLING TRAINS DATA SHEET 
/ 

2 Travcne 8: 

c 

Start Time: 

' Imp. XAD 

0 m 
Temp. Temp. 

Stack Probe 
Temp. Temp. 
CF) ("P) 

Mctcr Vac. 
Outlet in Hg 
("F) 

Orifice Gas Meter Reading 

4( 
92 
q c, 

232 

I 

I . <  I 

Prc test leak check: Rate (dm) t ad at /fj -? inches Hg (Vacuum) Leak Volume Start: 

Lcak Volume Start: Post test leak check: Rate (cfm) e w (  at d inches Hg (Vacuum) 

K d u e  calculated b r  Checked by. 

Leak Volume End 

Leak Volume En& 

I 



DAl% &oA /& SAMPLING TRAINS DATA SHEET 

11 Run# 

fl 

vel. Orifice Gas Meter Reading Stack Probe 
(%) . Press. PrcsS. Temp. Temp, 
0 2  

(W (AH) besircd Actual c“F) (“P) 
(ft3, W3) 

t 
t 

B O X  ‘ Imp. 

m (“P) 
Temp. Temp. 

I 

Mctcr Meter 
Outlct in Hg Temp. 

I 

Prc test leak check: Rate (cfm) I 

Post test leak check Rdte (dm) o d a t  

inches Hg (Vacuum) 

inches Hg (Vacuum) 

Leak Voturnc Start: 

Leak VoIume Starc 

Lcak Volume End: 
Leak Volume End: 

K d u e  Ealculated br; Checked by: 



QA/QC CHECKLIST 

I 

m I J I  00- I 
PRELJMINARY DATA 

PAGE f OF 4 

Was preliminary velocity pmfilc performed? 
Avg. AP 

/ 
-m 

Static p i t i v e  or negatk 

Average Tcrnperaturc 
Estimate % €I20 
Haw tstirnated? 
Estimate Gas Composition 
How Estimated? 
Proper n o d e  sctccted? 

- z -  

- .  
-)IH I4 mc 444 

-m 02%& C 0 2 ( % ) ) d  CO@prn) . - f'pw-. 
rn II. 

~~ 

K factor 
Number of sampling points per traverse 

Probe markings correct? 

Time per point 

~ ~ ~ ~ 

-m - 10 - 
i/ 

I# -m 

C l a d  according to protocol J' --. 
Raund ? Undamaged? VfS 

, PROBELINER: 

Number of readin@ per point 
Barometric Prcssurc Measured? 

Mercury 
Ancmid 
Other 

7 - 
J 

Bomilicatc Ot  

Quartz Or 

Other 
Cleaned according to protocol 

i/ 
/ 

cheeked 

Stable 1 
TempcraturcW1 t 2YP 

1 
- I  

I 



QA/QC CHECKLIST 

~ ~ ~- ._ ~~ ~ ~~~~ ~ -~ _. ~~~ ~ 

~ Other ~~ 

/ 

&J 

Properly attached to p d x  
(no intcxfcrence with nozzle) 
Modifications -cw 

Connected to: 

Rangt: ' Division: 
inclined manometer 

rnagnehilic gaugc 
: 

PAGE2 OF 4 

I. 

II  

micromanometer Ran& , L.. 4 .. 

Pitot Lines checked for leak LJ 

Type *sn 

Pitot plusurc gauge zeroed 
orifice pmsurc gduge 2.mXd 

I t  

i/ 
. /  

Meter box levltllcd 
Gas Temperaturr Sensor 
nermocoup1e 

Type 
Temp. checked against ambient temp 

L/ 

l k  
/ I  

Teflon 
Borosilicate glass 
0 thcr 

~ ~~ ~~ 

d 

bmil imte  glass 

Other 

I 



QA/QC CHECKLIST 

Is node sealed when probe is in stack with pump off 
Is care taken to avoid scraping nipple or stackwall 
Effective seal around probe when in-stack 
Probe moved to traverse point at right time 
Nozzle and pitot tube kept parakl to stack at all times 

PAGE 3- OF 4 

I . 4’’ 

u/ 
d7 
t’ 

/ 

n-EM p i  CO- 

GLASSWARE 

Cleaned and proofed according to protocol 1 W I  
NPINGERS 

Filters changed during run 
Any particulate lost during filter change 
Sorbcnt trap kept at - W F  
Probe temperaturc 250 t 25°F 
Filter box temperature 250 2 25°F 

No. of Impinges I -‘TI 

‘\c kF 
/ 

f/ 

#2 

Ice level checked 
Condition of silica gel 
Leak checks at port changes 

Hnal leak race amptable 

Bcforc 
After 

#3 

~~ 

t /  t 

-m - &9q cfm@ !;/ ‘Hg 
-m dm@ / -  ‘Hg 
-m 

Impinges properly assembled 

Recimlating pump set up properiy 
Modifications 
Grease used on joints 
Silica gel typc 

General comments on sampling technique 

Sample rccovcry performed on+ite? LA 
Sample rccwtry performed by -m 

Uean-up a m  - General Environment 

-c.H 

Y) 

B w h a :  Nylon bristle 

Wash Bot t l e s  GhSS 
Other l/ 

New? 

*@r cfm@ /j- “% 

-.A 

n /  
fi 

< 

I I 

Prc Test Lcak Check 
/ 

Performed U I I 

Rate 444 c=Mpcfm@ 
All openings of sampling train scald ‘J 

I I 

Data forms axnpletcd and data rccorded pmpcrly 1 d l  11 



QA/QC CHECKLIST 

Polycthylcnc 
Other 

Storage Containera 
Bomilicate glass 

Polwthvfcne 

PAGE 4-OF 

t/ 

~~ ~ ~~ ~~ _._. 

Cundition/Colour 
weighed 

Eltcr Handling 
Twccrcrs used? 
Condition? 
Colour of Filter 
Foil Wrapped? 

,-- 4-++ Cap Material *f.&&-, 
Leak free w 

Petri Dishes bomilicatc glass 
plastic 

I 1 1 t e b  / ',,i,/t /< 
L/ 

~~ ~P ~ __ 
probe fteting 
probe liner 
front halE filter holder 

impinges 
Recowred according to protocol 

11 

d 
r/r 
il 

d 

Othcr 

Weighted 
' H20/Recwtry data sheet cornptetcd 

Blanks Collected 
Reagents 

Solvents 

I 1 

;I 

VI 

J 
. +  

Rain 
Blank Train 

Samples labelled and stored properly 
Liquid lcvek marked 
Samdes delivtrui to lab 

L/ /  / 
I/-+ 
. /  Y /  

11 / 



I I 
I I 

I Rinswixh1oomL 
0.1 N ElN03 

BOVAR-CONCORD EnvironmentaI 
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METHOD 26 
HCl SAMPLING DATA FORM 



HCI METHOD 26 SAMPLING TRAIN 
RECOVERY DATA FORM 

Impingers 1 and 2 . 
Weigh impingas 
Empty contcnta into 
container and 
rinse with DI water 

M26RBCDRW-Mq 95 . 

Coutainer Ts1 
Impingera 1 and 2 

0.1 N HZ304 Contents 
and DI Water Rim 

Impingers 3 and 4 

Wagh impingers 
Empty contents into 
container and 
rinse with Di water 

Container Ts2 
Imphagera 3 and 4 

0.1 N NaOH Contents 
and DI Water Rinses 

Mark Liquid Level I L Seal and Label 

I Train ldenrification 

0.1 N NaOH Batch No.: m r l  ;- 

TrainLoadedBy: J'F? 

Reagent Blank Sub 'W 

- I 2 

b BOVAR-CONCORD Environmental 



M O I S m  ANALYSIS DATA SHEET 

Project #: 
Date: 

Pre Weights by: Jrl 
Sample Location: S.T&II 4 

I 
Client: R/Gd &340 

Filter LD.: 
Post Weights by 

Test: 7 6  /&/-A 
IrA 
4 

BALANCE QC CHECK 

A x 200 (10% A 

Comments: 

\ 

t 
I * 

\ 

9s 4-  ,T  
Date: Signature: 



SYSTEM CALIBRATION AND DRIFT CALCULATIONS 

CLIENT RIEO+RlEO 
PROJECT NUMBER 541 6265 
SAMPLE LOCATION STACK 

TEST NUMBER 

INSTRUMENT SPAN VALUES 

OXYGEN 
SULPHUR DIOXIDE 
NITROGEN OXIDES 

ITEM 

02 ZERO 
0 2  CAL 

SO2 ZERO 
SO2 SPAN 

NOX ZERO 
NOX SPAN 

CO2 ZERO 
602 SPAN 

CO ZERO 
CO SPAN 

THC ZERO 
THC SPAN 

CALGAS 
VALUE 

0 
9.9 

0 
149 

0 
302 

0 
7.0’l 

0 
100 

0 
20. I 

ANAL. 
CAL. 

0. I 
10.13 

0.36 
144 

I .58 
307 

0.06 
7.03 

*-I .5 
99 

0.07 
20 

25 % 
1000 PPM 
1000 PPM 

INITIAL 
VALUES 

SYSTEM 
GAL. 

0. I 
1Q.I 

0.3 
142 

1.6 
306 

0.07 
7.03 

-0.07 
99 

0. I 
20.2 

DRIFT CRITERIA <5% SPAN 
BIAS CRITERIA 4% SPAN 

DATE 
TIME START 
TIME FINISH 

TSCEMB 

CARBON DIOXIDE 
CAR80N MONOXIDE 
TOTAL HYDROCARBO 

SYSTEM 
CAL. 
BIAS 

(Yo SPAN) 

0.0 
-0. I 

-0.0 
-0.2 

0.0 
-0.1 

0. I 
0.0 

0.1 
0.0 

0.0 
0.2 

FINAL 
VALUES 

NOVI9/95 
14:16 
1854 

20 % 
1000 PPM 
100 PPM 

SYSTEM SYSTEM 
CAL. CAL. 

BIAS 
(% SPAN) 

0. I 0.0 
10.1 -0.1 

I 0. I 
141 -0.3 

3.4 0.2 
308 0. I 

0.1 I 0.3 
7.07 0.2 

-0.14 0.1 
99 0.0 

-1.3 -1.4 
7.8 -2.2 

DRIFT 
(Yo SPAN) 

0.0 
0.0 

0.1 
-0. I 

0.2 
0.2 

0.2 
0.2 

-0.0 
0.0 

-1.4 
-2.4 

Test 5 CEM B Date: 11/22/95 Page I 



AIR TESTING SERVICES INC. ORGANICS EMISSION REPORT 

CLIENT : RIG0 & RIG0 
JOBSITE : LAYTON UTAH 

REF.No. : 5416265 

RUN TIME : 14~54 TO 17:19 

ORGANICS CONCENTRATION 

ORGANICS EMISSION RATE 

SAMPLE GAS VOLUME 

AVERAGE ISOKINETICITY 

FLUE GAS CHARACTERISTICS 

MOISTURE 

TEMPERATURE 

FLOW 

VELOCITY 

GAS ANALYSIS 02 
c02 
co 
so2 

MOL. WT. 
MOL. UT. 

DATE : 11.19.95 
RUN : T5-OC-8 
LOC. : STACK B 

0.0 ug/DSid 0.0000 gr/1000 DScf 
0.0 ug/Am3 0.0000 gr/1000 Acf 

0.000 mg/s 0.00 gr/hr 

1.7278 DSm3 61.010 DScS 

100.0 % 

12.50 % 

209.2 deg C 408.6 deg F 

46668 DSm3/hr 27468 DScfm 
101377 Am3/hr 59669 Acfm 

19.78 m/s 3894.6 f p  

10.90 % 
9.20 % 
0.00 % 
0.00 % 

30.02 g/gmole D.3. 
28.52 g/gmole W.B. 

*STANDARD CONDITIONS : METRIC 25 deg C, 101.3 kPa 
: IMPERIAL 77 deg F, 29.92 in.Hg 



A I R  TESTING SERVICES INC. ORGANICS EMISSION REPORT 

CLIENT : RIG0 & RIG0 
JOBSITE : LAYTON UTAH 
REf.No. : 5416265 

STACK HEIGHT 

STACK DIAMETER 

STACK AREA 

BAROMETRIC PRESSURE 

STATIC PRESSURE 

NOZZLE 0 IAMETER 

PITOT COEFFICIENT 

METER CORRECTION FACTOR 

CONDENSATE COLLECTION 

RESIN TRAP CONDENSATE 0.4 g 

CONDENSATION IN IMPINGER t 145.3 g 

CONDENSATION IN IMPINGER 2 17.3 g 

CONDENSATION IN IMPINGER 3 3.0 g 

CONDENSATION IN IMPINGER 4 0.8 g 

SILICA GEL UEIGHT GAIN 14.7 g 

TOTAL MOISTURE GAIN 181.5 g 

35.4 

1.35 

1.423 

86.4 

,141.9 

5.79 

0.796 

0 3 8 3  

m 

m 

m2 

kPa 

Pa 

m 

ORGANICS COLLECTIOH 

FILTER ORGANICS 

WASHINGS ORGANICS 

RESIN ORGANICS 

IMPINGER ORGANICS 

TOTAL ORGANICS 

0.0000 mg 

0.0000 mg 

0.0000 mg 

0.0000 mg 

0.0000 mg 

DATE : 11.19.95 

LOC. : STACK B 
RUN : T5-OC-B 

116.0 f t .  

53.0 in. 

15.32 sq.ft. 

25.50 in.Hg 

-0.57 in.H20 

0.2280 in. 



A I R  TESTING SERVICES INC. ORGANICS EMISSION REPORT 

CLIENT : RIG0 8t R I G 0  

JOBSITE : LAYTON UTAH 

REF.No. : 5416265 

DATE : 11.19.95 
RUN : Tf-OC-B 

LOC. : STACK B 

PT. T I M E  STACK VEL. ORIF.  METER MTR. PROB. OVEN RES. E X I T  PUMP UALL % 
NO. TEMP. PRES. PRES. VOL. TMP. TEMP. TEMP. TMP. TMP. VAC. D I S T .  ISO. 

min. F in.H2O in.H2O cu.ft. F F F F F in.Hg in. 

TRAVERSE NO. 1 

1 0.0 
1 3.0 
2 6.0 
2 9.0 
3 12.0 
3 15.0 
4 18.0 
4 21.0 
5 24.0 
5 27.0 
6 30.0 
6 33.0 
7 36.0 
7 39.0 
8 42.0 
8 45.0 
9 48.0 
9 51.0 
10 54.0 
10 57.0 

60.0 

397 
40 1 
402 
405 
406 
410 
41 1 
4 08 
407 
409 
409 
410 
41 0 
41 0 
41 5 
409 
392 
306 
375 
350 

TRAVERSE NO. 2 

1 0.0 420 
1 3.0 423 
2 6.0 421 
2 9.0 420 

3 15.0 420 
4 18.0 423 
4 21.0 423 
5 24.0 419 
5 27.0 421 
6 30.0 423 
6 33.0 422 

3 12.0 418 

0.500 
0.500 
0.600 
0.670 
0.640 
0.640 
0.600 
0.500 
0.500 
0.550 
0.800 
0.880 
0.840 
-l .loo 
1.100 
1.100 
0.700 
0.550 
0.500 
0.500 

0.800 
0.960 
0.760 
0.800 
0.870 
1,100 
1 100 
0.900 
0.920 
1.100 
1.100 
0.940 

0.70 
0.70 
0.75 
0.85 
0.80 
0.85 
0.85 
0.70 
0.7u 
0.E 
1 .oo 
1.20 
1.40 
1.60 
1.60 
1.60 
1 .oo 
0.75 
0.70 
0 .?O 

1.10 
1.30 
1 .oo 
1.10 
1.20 
f .50 
1 .SO 
1.30 
1.30 
1 -50 
1.50 
1.30 

45.20 
46.69 
48.20 
49.82 
51.51 
53.18 
54.85 
56.50 
58.02 
59.52 
61 .?2 
62.98 
64.94 
66.90 
69.12 
71.32 
73.52 
75.27 
76.82 
78.33 
79.86 

80.37 
82.23 

86.08 
87.97 
a ~ . w  

84.27 

92.09 
94.27 
96.25 
98.22 
100.36 
102.54 

78 244 246 56 57 3.0 
78 245 248 56 50 4.0 
78 244 247 56 49 4.0 
79 247 247 57 49 5.0 
79 247 247 57 49 4.0 
80 245 247 56 51 5.0 
81 247 248 56 52 5.0 
81 246 248 56 52 4.0 
80 247 245 56 51 4.0 
80 246 245 57 51 5.0 
80 246 243 56 51 5.0 
81 247 245 56 51 6.0 
81 246 245 55 50 6.0 
81 246 245 55 50 7.0 
81 247 248 55 50 7.0 
a1 248 250 55 50 7.0 
81 248 246 56 51 5.0 
81 246 247 56 51 4.0 
at 246 245 58 51 4.0 
81 245 245 59 51 4.0 

78 245 251 56 55 4.0 
79 246 248 54 46 6.0 
80 246 247 51 45 5.0 
81 246 247 44 45 5.0 
81 247 247 42 44 5.0 
82 247 248 41 44 6.0 
a3 247 248 41 44 6.0 
83 249 248 41 44 6.0 
83 248 247 41 45 6.0 
83 249 248 41 45 6.0 
04 250 248 42 46 6.0 
84 248 249 42 46 6.0 

7 36.0 419 0.760 1.00 104.57 84 249 248 41 46 5.0 

1 .o 
1 .o 
2.0 
2.0 
3.0 
3.0 
4.0 
4.0 
5.0 
5.0 
6.0 
6.0 
7.0 
7.0 
8.0 
8.0 
9.0 
9.0 

10.0 
10.0 

100.6 
102.1 
100.0 
98.8 
99.9 
100.0 
102.0 
102.7 
101.4 
103.3 

100.0 
102.5 
101.5 
100.8 
100.4 
99.0 
98.5 
99.9 
99.7 

99.6 * 

1.0 100.7 
1.0 100.7 
2.0 100.1 
2.0 101.7 
3.0 100.0 
3.0 99.9 
4.0 tOO.0 
4.0 100.3 
5.0 98.5 
5.0 98.0 
6.0 99.7 
6.0 100.3 
7.0 98.7 



A I R  TESTING SERVICES INC. ORGANICS EMISSION REPORT 

CLIENT : R I G O  & RIGO 
JOBSITE : LAYTON UTAH 
REF.No. : 5416265 

P I .  
NO. 

- - -  
7 
8 
8 
9 
9 

10 
10 

TIME 

min. 

39.0 
42.0 
45.0 

51 .O 
54.0 
57.0 
60.0 

- - - -  

48.0 

STACK 
TEMP. 

F 
- - I - -  

415 
416 
415 
415 
415 
392 
380 

VEL. O R I F .  
PRES. PRES. 
7n.HZO in.HZ0 

0.820 1.10 

0.800 1-00 
0.800 1-10 
0.740 1.00 
0.600 0.80 
0.600 0.80 

---*-.. I - - - - -  

0.800 1.00 

METER 
VOL . 

cu.ft. 
- - 1 - - -  

106.37 
108.28 
110.13 
211.95 
113.81 
115.61 
117.26 
118.90 

MTR. 
TMP. 
F 

- * - -  

85 

85 
85 
85 
85 
85 

a5 

DATE : 11.19.95 
RUN : TS-OC-B 

LOC. : STACK B 

PROB. 
TEMP. 

- I - * -  

248 
248 
249 
248 
248 
249 
247 

OVEN 
TEMP. 

F 
- - - - -  
248 
248 
249 
248 
249 
248 
249 

RES. EXIT PUMP 
TMP. TMP. VAC. 

F F in.Hg 

42 47 5.0 
42 47 5.0 
42 47 5.0 
42 47 5.0 
42 47 5.0 
42 47 4.0 
42 47 4.0 

- - - -  - - - -  - - - - -  

UAL L 
DIST. 

in. 

7.0 
8.0 
8.0 
9.0 
9.0 
10.0 
10.0 

- - - - -  

x 
ISO. 

- 1 - - -  

100.5 
98.6 
96.9 
99.0 
99.6 
100.0 
98.7 

409 0.763 1.06 81 247 247 50 49 5.1 100.0 



ISOKINETK TEST DATA FORM 

Sample Type: 0 wCS Reference Method: E p h  m23 Page I of F 

Client: Ct90 t EL* 0 City, Province: L & L 2 \  (A7 4 4  

Sample Location: f3 SL& Date: kcY4 /c, r 
Start The:  2t5.t p.-I. F ~ h  Time: ,C! y 

Project Number: C W  6 2 6  Test Number: c +-3cr, - -  
I 

zc,s Stack Ptess(m H20):+ or -: 
I r d  

Barometric Press. (in Hg): 
Stack Diameter Cm): 5 s  Length x Width: 
Stack Height (ft): 1 lb cyclonic Flow 

T Y -  

Yes 
~ ~ 

Gas Meter Factor: (3 4 8 3  

Nozzle I.D.: 7 \ e'L- 

Probe I.D.: 7 7 . 4  Pitot Coefficient: o \ a 6  Calibration Date: 

Nozzle Diameter (in.): 0 - 77-95 Calibration Date: No * I 6 /? 

Equipment Comments: I 

I 

Process Rate: 

Control Equipment Operation: 



MOISTURE ANALYSIS DATA SHEET 

Project #: fl\bZ_GS Client: t 3 o  5 RW 0 
-#& I I  PIT Test: Tq-6Cf-3 

I 

Date: 
Sample Location: d S k G L  Filter I.D.: 
Pre Weights by: && # Post Weights by: 

fmpinger Impinger Final Wt. Lnitial Wt. Net 
# Contents (€9 k> Condensate 

If 7 I I I I 

BAUNCE QC CHECK 

A-M x 100 (10% 
A 

Signature: Date: P/ 



DATE: fi/L/Ly SAMPLING TRAINS DATA SKEET PAGE 2 OF 5 

lriflcc I Gas Meter Rcadina I Stack Probe B O X  

Temp. Temp. 
(“0 CP) 

Imp. XAD 

(“P) (“P) 
Temp. Temp. 

Mctcr 
Inlet 

(W 

‘> c 

8-3 

Pre test leak check Rate (cfm) o*a at \< inches Hg (Vacuum) Leak Volume Start: qq c 3 Leak Volumc End: el’3.m 

I in Hg 
Meter vat* 
Outlet 

Leak Volume End: Pcst test teak check: Rate (cfm) at inch# Hg (Vacuum) Leak Volumc Start: 

K d u c  calcuIated by Opera tor Signature: Checked by 

w m m y  



DATE &&/yy SAMPLING TIZGMS DATA SHEET PAGE 3 OF 2 

'7i-3-v vr, Finishl'ime: D b  f Traverse#: 1 Traverse Direction: v n  Start Time: 

I 
I Orificc 

P W .  
Gas Meter Reading 

Temp. Temp. Temp. Temp. Temp. Md;; I Outlet Meter I i:c.g - 1  Stack I Probe I Box I Imp. I,/[ 

I 

Prc test leak check: Rate (cfm) at inches Hg (Vacuum) Lcak Volume Start: 

Post test leak chock: Rate ( c f r n ) & ~ ~ ~  at Ih inches Hg (Vacuum) 

K d u e  calculated b$ 

Lcak Volume Start  3w\ %& 
Checked by: 

Leak Volume End: 

h k  Volume End: $ '& y 
Operator Signature: 



SAMPLING TRAINS DATA SHEET PAGE OF 5 

Pre test teak check Rate (cfm) &&at I <inches Hg (vacuum) Lcak Volume Start: YJ04Y h a k  Volume End QQ 3 5 
Post test leak check Rate (cfm) at hchcs Hg (vacuum) Lcak Volume Start: 

K value calculated by. Checked ty 

Meter 
Outlct 

a ("F) 

so 
80 
5 3 0  

Vac. 
in Hg 

'f 
6 

d 
6 
6' 

3 

Leak Volume End: P 

Opera tor Sign a tu re: 
I 



DATE u / k / S  SAMPLING l"S DATA SHEET PAGE OF 

T S - O C Q  

Orifice Vcl. I Box I Imp. 1 XAD 1 Me;;; I Meter 
Temp. Tcmp. Temp. Outlet 

Vat. 
in Hg 

-56 I 9 
'59 I 5- 

Prc test leak check Rate (cfm) at inches Hg (vacuum) k a k  Volume Start: 

Post test leak check Rate (cfrn)04$&at iL\ inches Hg (Vacuum) Leak Volume Start ! r W (2 
K value calculated by: Checked by: 

Leak VoIume End: 

LcakVolumc ~nd: I 14 J "3- 
Operator Signature: 



QA/QC CHECKLIST 

Was preliminary velocity profile performed? 
Avg. AP 

/ 
-t+-) && k70  

Time per point 

-cH Static p i t &  or negativt 
Average Temperature -crcI 

Estimate % H20 +-+t 

Haw estimated? cc-) 

Estimate Gas Cornpition - 
How Estimated? -m 

Proper n o d e  selected? 
K factor -y+ 

Number of sampling points per traverse - 

Other I 41 
PROBE N O Z U E  

Nickel plated stainless stccl or 
Stainless Steel or 

- w e  
y G ( J  /= 

/ L.I 7 d  
“ i l - u c  4 & W / *  

T(  - c Ed44 #% r Q ( b  /+) 

3j-4 -4- q CJ -F 

0 2 % u  C02(%) I 0  CO(pprn) 

t o  

Glass or 
Quartz 
Button Hook or 
Elbow 

I 

I 1 

PROBE WNEk 
Borosilicatc or I I I 

I I 

Cleaned according to protocol 1 J I lJFc, \ ,  flc,,,, 
PROBE H E A T ”  SYslL*EM. 

I 

Checked /, 

Stable 

Tcmpcraturc 250 2 2S“P / I  /. 

L 



QA/QC CHECKLIST 

PROJECT # $3  \b'L65 

inclined manometer 
magnehilic gauge 
micromanome ter 

Pitot lines checked for leak 

PITOT TUBE/MEIER BOX 

~ ~ -~ - 

Range: Division: 
L/ 

Range: 
1 

I I  

Meter box lcvelled 

Gas Temperature Sensor 

Type "S" Or / 
Other 
PmpcrIy attached to probe 
(no interference with nmzke) 

4 
d 

Themocauplc 

Trpt 
Temp. checked against ambient temp 

Pitot p m u x  gauge zetocd 
Orifice pressure gauge zeroed 

~ ~~ 

-/ 
i 

t 

Quartz 
Other 

filter checked visually for irregularities 
Filter centered property 
Filter labtllcd 
Filter heated 
Temperature (250 ;t 25°F) 

i 

- L (  

b' 

. ~~~ 

4 
~~ ~~ ~~~ 

G l W  
8 I 1  

Cleaned according to protocol Ir;vi* T t 4  7 3  -0c 
Thermocouple attached to trap /- ,* 
XAD-2 Trap covered with foil at all times 

U I 

L / //' 





QA/QC CHECKLIST 

PROJECT# 54\62G5 

~- 

Probe and sample train openings covered 
Silica Gci 

4 

, - 
Condition/Colour 12. 

v Weighed / I 
Fllltcr Handling 

PAGE 4 OF 4 

TEST y q  - a P ,  

- -  
Probe Ririses 

Acetone J 

Pol yet h yicne 
Other 

I 
Other ~ c ~ w c  

probt/ncrizle 
probe fitting 
probe liner 

Particulate Rccovcrcd from 

I I 11 storage Containers: I 1 II 

J 

J 

J 

J 

t Borosilicatt @ass 
Polyethylene 1 i 1 
b a k  frce 
Cap Material -m 74% 

I 

Impinges 
iZccmxd according to protocol 

plastic I 

tc Balance Typc -m 

Calibrated or QC checked - Actual ' k) M-ur.4 
Probe allowcd to -1 sufficiently 

J 

~~ 

Reagents J 

Solvents 

~~ ~~ 

Resin / 
Blank Train / 

J 

-- 
Samples Iabclled and storcd pmpcrly 

I i 

Liquid levels marked 
Samples dttivcrcd to lab I / 

1 



EPS l/RM/Z 
SEMI-VOLATILE ORGANIC ISVOC) SAMPLING TRAIN 

LOCATION: g- STACL 

I XAD R s i n  

I Wdgb Coil & 
Record Welght I Wdgb XAD Trap & 

Record Weipcht 
Weigh impingm and 

Conk&s of #l, #!2 and 
#3 into container. 
-lc - 
rtcordwts. Empty 

Wash and brush 3x 
mch with heme  
andaabne. 
RinsG 3x with 
with b e  and 
andscttont. 

cslp en& and 
wrap in foil. 

Container Ts3 
Back Half Filter 

and Condenser Coil I CoaQlaer TSS 
Impinger Contents 

Wrap in Foil d i J  (J 

Mark Fluid Ixvcb I Seal nod Label 



ISOKXNETIC TEST DATA FORM 

1 .  

Client: R y  - ctc4c; City, Province: 
Project Number: T V I L Z  G r  Test Number: Bi - oc 
Sample Location: c Date: hbV h / 4 y  

Net Filter Wt. (g): 



MOIS- ANALYSIS DATA SHEET ).- Project #: 

Sample Location: - \ I 

Pre Weights by UG4 

Client: $0 
Test: ' a ; -  *Jc 

'- Filter X.D.: 
Post Weights by dd 13, 

A - x 100 < l o %  A 

Signature: 



SAMPLING TRAMS DATA SHEET PAGE Z O F  5 - 

Prt fcst Jcak check Rate (cfrn) at inches Hg (vacuum) Leak Volume Start: 
Post test Ieak check Rate (cfm) at inches Hg (Vacuum) Leak Volume Start: 

K d u c  calcu!rtcd by: Checked by: 



QA/QC CHECKLIST 

Was preliminary velocity profile perfonncd? X I  

PROJECT # %? \ Ci?& La,- 

Static positive or negative 
Average Temperature 
Estimate % H20 

Estimate Gas Composition 

Proper n d c  selected? 

Number of sampling points per traverse 
Probe marking corrcct? 

How estimated? 

How Fstirnated? 

K factor 

PAGE 1 OF 4 

TEST E I - O L  

-m - fwfi 
n / p I  
EJ14 

hJ4 

- 1  

cc+ 

1 02%- CO,("/O> - C O @ P 4  - cw 

.ccI 

J suwr;L czc; - r ( - ' T G o C  - .+IcI 

-m / 
I 

I - 
Time per point 
Number of readings per point 
Barometric Pressure Measured? 

Mercury 

/ - - - 
1 / 

Aneroid 
Other 

1 
PROBE NOZZLE: 

I Nickel vlated stainless steel or1  \ / I  
~ 

S t a i n G  Steei or II Glass or 

1 
~~ - 

Qua*- 

Button Hook or 
Elbow 
Cleaned according to protocol 
Round ? Undamaged? I '  

__ 



QA/QC CHECKLIST 

PROJECT # ( h  7 c/ G T  

Properly attached to probe 
(no interference with nozzle) 
Modifications -cw 

Connected to: 
inclincd manometer 
magnehilic gauge 

micromanome tcr 
Pitot lines checked for leak 
Pitot prcssurc gaugc zeroed 
orifice prtssurr gauge zeroed 

l Typc *S* or - 
Other ' - 

- 
Range: . Division: 
Range: 

A J r 4  
7 

Ic 

~ ~ ~~ 

GGTemperature Sensor 
'Ehemocouple 

Type 
Temp. checked against ambient temp 

II Meter box Itvtlled I I / II 
/ - 
-c 

4 

I' 
- I It Other I I !I 

Teflon 
Borosilicate glass 

1 I tl Other I I II 
GASKET MATERZAL 

Silicone 
Other 

ti Glass Fibre it 
~ ~~~ ~~ 

, Quartz 
Other 

filter checked visually for irregularities 
Filter centered properly 
Filter labcfted 
Filter heated 

., 

1 

x 
h 

Temperature (250 t 25°F) u4 

I I / I  
CONDENSER/XAD-2 TRAP 

Glass 

U 
, I .  

XAD-2 Trap covcd  with foil at all times 1 d l  



QA/QC CHECKLIST 

PROJECT# ~ q l 6 L K  

i- Race -m cfm@ "Hg- 
All opcning of sampling train sealed 
Is nozzle scald when probe is in stack with pump off 
Is care taken to avoid scraping nippic or stackwall 
Effective seal around probe when in-stack 
Probe m& to traverse point at right time 

filters changed during run 

Y VCJC 1- 5 L t L c  
niA 

I [  

t i  

\ t  N d e  and pitot tube kept parallel to stack at all times 

Any particulate lost during filter change 
Sorbent trap kept at 168T 
Probe tcmptrature 250 t: 25°F 
Rlter box temperature 250 k 25°F 

x 
rJi5 

\ t  

\ \  

Data forms completed and data recorded properly 
Ice level checked u4 I 

Condition of silica gel -rc1 

After -ccI 

final leak race acceptable -+c1 

General comments on sampling technique 

- 3 y f l d  
h k  checks at port changes %fore -m b A  I cfm@ "Hg 

ivA cfm@ "Hg 
w 4  cfm@ "Hg 

a-d, 'k Jr bit, : .vrlsrcr- &JL tur 
- 

W '  

PAGE 3 OF 4 

TEST Bi --OC 

' Sample rccovlcry performed on-sitc? 
Sample m r y  performed by 

li No. of Impingcn 

L / -  

a n  1 T A  -cc+ 

Contents #1 
#2 
R3 
#4 

~ .~ ~ .~ 

XS ~ 

yx 
Irnpingtr wtights rccordcd 
Impingcrs properly assembled 

I Recirculating pump set up properly rvq L o 4  L l d I  
Modifications -m 

C 

Qean-up a m  - General Envimnment 
Brushes: Nylon bristle 

Other 
Wash Bottles: Glass 



EPS l&M7/2 
SEMI-VOLATILE ORGANIC (SVOC) SAMPLING TRAIN 

XAD Rcsin U 
- 

Weigh Coil & 
Record Wd&t Wash and brush 3x 

each with hexant 
andacctoac. 
Rinsc 3x with 
w i t h w a n d  
andscttont. 

Wtigb XAD Trap & 
Record Weieht 

Weigh hpingers and 

ts of #1, #2 and 
m r d  wcs. Empty 

-. 

h o v e  and place on 

fold in half and 
pbnd foil 

p lact inp€GdL 
2,p t c c  L$y 

Cap cnds and 
wrap in foil 

and acetone. 

I ContPinv T S  1 1 Filter Container Ts5 
Lmpinger Coatcats I Container TS3 

Badr Half Filter 
and Condenser Coil 

Front Ha€f Acetone 
Hcr~nc Rinse 

I w w t . :  411-1 I 
Initial Wt: 262 % 5- H 

1 COlOuG - 1  
Seal and Label 

I I 

Traia No.: oa I 

Train h v d  By: I b BOVAR-CONCORD Environmental 



QA/QC CHECKLIST 

t 
ITf3hl co?+amNIx 

Teflon 
Polycthylene 

PAGE 4 OF 4 

I 

TEST e/-oc 

I 
~- ~ 

Other 
Storage Containts 

Silica Gel 

Filter HandIing 

I 1 11 Borosilicate glass I /  1 11 

a n d i  t ion? 
Colour oE Filter 
Foil Wrapped? 

II Polyc thylene I I 

..J'wh 

-- 

- -  I I I i 

Cap Material -w 

I Leak free . r l  

Other . (J(+ - 
Particulate Rccwcrcd from 

probe/ndc 
probe fitting 

I 

I Probe allowed to ml sufficiently 
Probe and sample train openings cwercd 

J 

J 
J1 

probe liner 
fmnt half filter holder 

Impinges 
Rtcovcrcd according to protocol 
Weighted 
H20/Rtcovtry data sheet completed 

Blanks Collected 
Reagents 

~~ 

1 

I 

J 

f 

/ 

I 

Solvents 
Resin 
Blank Train 

Samples labelled and s t o d  properly 
Liquid Icvck marked 

/ 

/ 

I 

/ 

I 



A I R  TESTING SERVICES I N C .  METALS EMISSION REPORT 

C L I E N T  : RIGO AND RIGO 
JOBSITE : LAYTON UTAH 
REF.No. : 5416265 

RUN T I M E  : 16:37 TO 18:52 

METALS CONCENTRATION 

METALS E M I S S I O N  RATE 

SAMPLE GAS VOLUME 

AVERAGE I S O K I N E T I C I T Y  

DATE : 95 11 19 

LOC. : B STACK 

RUN : T5-MP-B 

0.0 ug/DSm3 0.0000 gr/1000 D S c f  
0.0 ug/Am3 0.0000 gr/1000 A c f  

0.000 mg/s 

2.1660 DSm3 

104.1 % 

0.00 gr /hr  

76.484 D S c f  

FLUE GAS CHARACTERISTICS 

MOISTURE 12.56 % 

TEMPERATURE 212.0 deg C 413.6 deg F 

FLOW 49075 DSm3/hr 28885 DScfm 
107305 Am3/hr 63158 Acfm 

VE LOC I TY 20.94 m/s 4122.4 f p n  

GAS ANALYSIS  02 10.90 % 
c02 9.20 % 
co 0.00 x 
so2 0.00 x 

*STANDARD CONDITIONS : METRIC 25 deg C, 101.3 kPa 
: I M P E R I A L  77 deg F, 29.92 in.Hg 



A I R  TESTING SERVICES INC. METALS EMISSION REPORT 

CLIENT : RIGO AND R I G O  

JOBSITE : LAYTON UTAH 
REF.No. : 5 4 1 6 2 6 5  

STACK HEIGHT 35.4 m 

STACK DIAMETER 1.35 m 

STACK AREA 1.423 m2 

BAROMETRIC PRESSURE 86.4 kPa 

STAT I C PRESSURE -141.9 Pa 

NUZZLE DIAMETER 6.20 mn 

PITOT COEFFICIENT 0.798 

METER CORRECT ION FACTOR I . O M  

CONDENSATE COLLECTION 

CONDENSATION I N  IMPINGER 1 75.6 g 
CONDENSATION I N  IMPINGER 2 91.4 g 

CONDENSATION I N  IMPINGER 3 35.1 g 

CONDENSATION I N  IMPINGER 4 9.2 g 

CONDENSATION IN IMPINGER 5 3.1 g 

CONDENSATION I N  IMPINGER 6 0.7 g 

SILICA GEL UEIGHT GAIN 13-8 g 

TOTAL MOISTURE GAIN 228.9 g 

METALS COLLECTION 

F I LTER METALS 

WASHINGS METALS 
IMPINGER METALS 

TOTAL METALS 

TOTAL SAMPLING TIME 

0.0000 mg 

0.0000 mg 

0.0000 mg 

0.0000 mg 

120.0 rnin. 

DATE : 95 1 1  19 
RUN : TS-MP-B 
LOC. : B STACK 

116.0 ft. 

53.0 in. 

15.32 sq.ft. 

25.50 in.Hg 

-0.57 in.H20 

0.2440 in. 



A I R  TESTING SERVICES I N C .  METALS EMISSION REPORT 

CLIENT : RIGO AND R I G O  
JOBSITE : LAYTON UTAH 
REF.No. : 5416265 

DATE : 95 1 1  19 
RUN : T5-MP-B 
LOC. : B STACK 

PT. TIME STACK VEL. O R I F .  METER MTR. PROB. OVEN E X I T  PUMP UALL X 
NO. TEMP. PRES. PRES. VOL. TMP. TEMP. TEMP. TEMP. VAC. D I S T .  ISO. 

TRAVERSE NO. 1 

1 
1 
2 
2 
3 
3 
4 
4 
5 
5 
6 
6 
7 
7 
8 
8 
9 
9 
70 
10 

0.0 
3.0 
6.0 
9.0 

12.0 
15.0 
18.0 
21 .o 
24.0 
27.0 
30.0 
33.0 
36.0 
39.0 
42.0 
45.0 
48.0 
51 .O 
54.0 
57.0 
60.0 

401 0.760 1.40 
402 0.760 1.55 
401 0.710 1.40 
402 0.850 1.80 
412 0.930 2.00 
411 0.780 1.55 
413 0.880 1.90 
419 0.910 t.95 
419 0.970 2.25 
417 0.910 1.95 
419 0.720 1.40 
415 0.650 1.30 
416 0.710 1.40 
418 0.770 1.40 
418 0.750 1.40 
418 0.730 1.35 
416 0.730 1.35 
417 0.780 1.45 
413 0.580 1.70 

4JO 0.510 1.00 

TRAVERSE NO. 2 

1 0.0 
1 3.0 
2 6.0 
2 9.0 
3 12.0 
3 15.0 
4 18.0 
4 21.0 
5 24.0 
5 27.0 
6 30.0 
6 33.0 
7 36.0 

41 7 
419 
421 
421 
421 
422 
423 
42 1 
422 
414 
414 
413 
41 0 

0.920 
0.900 
0.970 
0.900 
0.960 
1 .ooo 
1.200 
1.200 
1.200 
0.850 
0.900 
0.900 
0.900 

2.00 
1.90 
2.20 
1.90 
2.10 
2.20 
2.30 
2.40 
2.40 
I .a0 
1.90 
1.90 
1.90 

186.81 
188.88 
191.01 
193.00 
195.29 
197.66 
199.81 
202.11 
204 50 
207.00 
209.38 
211.43 
213.40 
215.41 
217.41 
219.39 
221.39 
223.42 
225.58 
227.43 
229.17 

229.87 
232.23 
234.60 
237.09 
239.49 
241.91 
244.35 
246.95 
249.63 
252.32 
254.61 
256.96 
259.31 

75 
78 
79 
80 
81 
81 
82 
82 
83 
83 
84 
84 
84 
84 

8s 
85 
85 
a5 
85 
85 

247 
249 
25 0 
250 
25 0 
250 
250 
250 
250 
25 1 
25 1 
250 
25 1 
25 1 
252 
252 
252 
25 1 
250 
250 

84 249 
85 250 
85 252 
85 252 
86 252 
86 252 
86 252 
86 253 
86 253 
86 252 
86 252 
86 252 
06 252 

256 45 
254 41 
257 39 
254 39 
254 39 
256 40 
256 40 
254 41 
252 3 
254 42 
255 42 
258 42 
256 42 
253 42 
257 42 
259 41 
257 43 
257 43 
255 43 
258 43 

256 
258 
259 
258 
2% 
258 
255 
257 
257 
256 
257 
256 
257 

42 
41 
42 
43 
43 
44 
45 
45 
46 
46 
46 
46 
45 

1.0 1.0 
1.0 1.0 
1.0 2,o 
1.0 2.0 
1.0 3.0 
1.0 3.0 
1.0 4.0 
1.0 4.0 
1.0 5.0 
1.0 5.0 
1.0 6.0 
1.0 6.0 
1.0 7.0 
1.0 7.0 
1.0 8.0 
1-0 8.0 
1.0 9.0 
1.0 9.0 
1.0 10.0 
1.0 10.0 

1.0 1.0 
1.0 1.0 
1.0 2.0 
1.0 2.0 
1.0 3.0 
1.0 3.0 
1.0 4.0 
1.0 4.0 
1.0 5.0 
1.0 5.0 
1.0 6.0 
1.0 6.0 
1.0 7.0 

102.0 
104.5 
100.7 
106.0 
105.3 
104.0 
104.8 
107.5 
108.8 
106.7 
103.2 
104.1 
101.7 
97.2 
97.4 
99.7 

101 -1 
104.1 
103.0 
103.1 

105.2 
106.7 
108.2 
108.0 
105.4 
104.3 
101.4 
104.4 
104.9 
105.4 
105.2 
105.1 
106.3 



AIR TESTING SERVICES INC. METALS EMISSION REPORT 

CLIENT : R I G 0  AND R I G 0  

JOBSITE : LAYTON UTAH 
REF.No. : 5416265 

PT. T I M E  
NO m 

min. 

7 39.0 
8 42.0 
8 45.0 
9 48.0 
9 51.0 

10 54.0 
10 57.0 

60.0 

- - -  - - - -  

STACK 
TEMP. 

F 

410 
41 1 
408 
409 
408 
401 
40 1 

- - - - I  

414 

VEL. ORIF.  

PRES. PRES. 
i n . H 2 0  in.H2O 

0.980 2.05  
0.960 1.95 
0.720 1.40 
0.830 1.E 
0.880 1.80 
0.710 1.40 
0.810 1.70 

- - - - - -  - - - - - -  

0.846 1.75 

METER 
VOL . 

cu.ft. 

261.69 

-11.1-- 

264.18 
266.54 
268.61 
270.85 
273.12 
275.21 
277.42 

DATE : 95 11 19 
RUN : T5-MP-B 
LOC. : E STACK 

MTR. PROB. OVEN EXIT PUMP UALL % 

252 
25 1 
25 1 
25 1 
25 1 
25 1 
25 1 

258 45 1.0 7.0 '106.6 
255 46 1.0 8.0 102.1 
257 45 1.0 8.0 103.1 
256 45 1.0 9.0 104.1 
259 45 1.0 9.0 102.4 
256 46 1.0 10.0 104.4 
257 45 1.0 10.0 103.4 

84 251 256 42 1.0 104.1 



ISOKINETIC TEST DATA FORM 

Sample Type: (hi Reference Method: m/:iB @2J- Page I of 
7 / 

Client: 
Project Number: /. 
Sample Location: 11: > iZ/: r\ Date: + y - z f / t  4 
Start The: b-37 Elnish The:  /&*2-2. - 33 r I& y, Barometric Press. (in Hg): 
Stack Diameter @.): 
Stack Height (ft): /Yo cyclonic Flow: YeS No 

SampIe Box Number 'TZ Gas Meter Factor: odv . Calibration Date: %&/<I- 

Stack Press(ii H20):+ or -: 
Length x Width: L 

X - -<-J 

Nozzle ID.: m 
-T \ .Z-J 't Probe I.D.: 

Nozzle Diameter (in.); G## Calibration Date: 

Pitot Coefficient: 3 Calibration Date: 

STACK GAS COWOSITlON 

CO (ppm): Other: 
lL/ Assumed HZO (%): 

Fdter I.D. #: 

Net Filter Wt. (g): 

Net Probe Wash Wt. (g): 

Lmp. Residue Wt. (g): 

Sampling Comments: 

I1 Process Rate: 
&S {p 

Control Equipment Operation: 

Signature: 
Y ./ 
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SAMPLING TRAINS DATA SHEET PAGE 2 OF 

Vac. 
in Hg 

Probe B O X  

Temp. Temp. 
P9 (93 

Yi3 

Leak Volume End: 

Leak Volume h d :  

Pre test leak check Rate (cfm) myat inches Hg (Vacuum) 

Post test leak chcck Rate (cfm) :@? at ,f inches Hg (Vacuum) 

Leak Volume Start: 

Leak Volume Stare 

K value calcutatcd by: Checked by: 



/ 
SAMPLING TRAINS DATA SHEET PAGE 3 OF 

h P *  

(“P) 
Temp. 

Box 
Temp. 
w 

XAD 
Temp. 
rn 

Mc t er 
Inlet 

m 

Gas Meter Reading Probe 
Temp. 
(“F) 

Mctcr 
Outlet in Hg 

Stack 
Temp. 

(“19 I 1 
a% t .Y I + 

E .’ 

I 

_f 

- 
Prc test lcak Cbcck Rate (cfm) ’ myat inches Hg (Vacuum) 

Post tcst leak check Rate (cfm) at h’ inches Hg (Vacuum) 

b a k  Volume Start: 

LMIk Volume Start 
Leak Volume End: 

k k  Volume hd 

K value calculated by: Checked by: 



SAMPLING TRAINS DATA SHEET  PAGE'^ OF L 

Stack I Gas Meter Reading I orifice I Probe B O X  . Imp. XAD 
I 

Temp. Temp. Temp. Temp. 
("P) 0 CP) rp) 

Meter 
fnltt 

m 

6)Ci.l 

Meter Vac. 
Outlet in Hg 

esircd 
(AH) 

-4 I/,a 

inches Hg vacuum) Leak Volume Start: Leak Volurnc End Prc r a t  lesk check Rate (cfm) at 

Leak Volume End Post test leak check Rate (cfm) tool at r b  inch6 Hg vacuum) 

K value calcuIatcd bs Checked bF Opera tor Sign aturt: 

Leak Volume Start: 

E\rnRMs\SIDsFRhI 



**TE:Gx,/// SAMPLING TR4JNS DATA SHEET 
? ---- 

PAGE$- O F ~  

Traverscf: 

1 Temp. 1 Temp. I Temp. 1 Temp. I Temp. 

I I I I I 
I 

Meter Mctcr Vat. 
Inlet Outlet in Hg 
0 (“F) 

I 
Prc t a t  leak check: Rate (cfm) toDb at inches Hg (Vacuum) Leak Volume Start: Leak Volume End: \ 

\ 

Leak Volume End Post test fcak check: Rate (dm) IM/ at lb7 inches Hg (Vacuum) Leak Volume Start: 

K value calmfated by: Checked by: 



QA/QC CHECKLIST 

Estimate Gas Composition 
How Estimated? 

PAGE 1- OF 4 

- ,  ‘ d  - i 0 , w j  cop)/.--’ COCppm) - 
-m 

&y/+ f l y  2y / 
Sample we: !v! Reference Method: 
Modificatioas: 

K factor 
Number of sampling points per traverse 

Time per point 
Number of rcading pcr point 

Probe markings c o r n ?  

Barometric Pressure Measured? 
Mercury 
Aneroid 
Other 

II . I I  

1 
4-H 

/ii2 

(fl 

..m 

P- 

-m ‘ 2  
-I-++ 

5-  

/--, &;a&&- /&%J.z-ptl/!’. 

Was preliminary velocity prorile performed? 1 1 1 ’ .  

Avg. AF -m 

Nickel plated stainless steel or 
Stainless Steel or 
Glass or 
Q W t Z  

Button Hook or .J 
ELbaw 

t Cleaned according to protocol 
Round ? Undamaged? 

I I 

Proper n o d e  selected? I 41 

LA- 
r J  



PAGE2 OF 4 

1 

Type "S" or / 

(no interference with node) v 
Other 
Properly attached to probc 

Mod i fiica tions rccI* 

Conncctcd to: 

inclined manometer 
magnchilic gauge Rangc: ' Division: 

f /  

t . 
mimmanomc tcr 

Pitot Iincs checked for leak 
Rangc 

I /  
I I /  J 

Pitot prc5surt gauge zeroed 
I /  

Orifice pressure euge ZCLotd il 
.- 

Mctcr b o x  l m k d  
Gas Temperature Sensor 
mcmocoup1c 

Type 
Temp. checked against ambient temp 

I '  

4 

d 

41 Tcflon 
Borosilicatc giass 

0 thet 

GASKETMATERLAL 

Silicone 
Other 
filter assembly cleaned according to Protocol 

Borosilicatc giass 

Other 

Glass Fibre 

Quartz 
Other 

I 

I 0 

CONDENSER/XAD-2 TRAP t 

GlSS 
Cleaned amding to protocol / 

Thermocouple attached to trap 
XAD-2 Trap covcrcd with foil at all times 

d 

b i  1 r 



PAGE 3. OF 4 

Grtase uscd on joints 
Silica gel type 

New? 

-1 
~~ 

IMPINGEM ~- 

No. of Impingers -m I >  

J 
-ccI 

: /  

Contents X1 1 -  1 II 

Is care taken to avoid scraping nipple or stackwall 
Effective seal around p& h e n  in-stack 

N o d e  and pitot tube kept parallel to stack at all times 

A n y  particulate lost during fdter change 

Probe m w t d  to traverse point at right time 

Filtcrs changed during mn 

~~~ ~~ 

Impinger wcights rtcorded / 

Recirculating pump set up properly L/  

Impinges pmptdy assembled 

Modifications -cH 

i,/ 

(*/ 

x 
6- 

// 

Y‘ 

Filter box temperatux 250 * 25°F 
Data forms completed and data rtcxlrdcd properly 
Ice level checked 
Condition of silica gel 
Leak checb at port changes 

final Icak race amptable 
General comments on sampfing technique 

Before 
After 

c/ 
1 

t I *  

-m o:*/ ~ d- 
-m *Q;scfccfm@ \{  ‘Hg 
-m ,$,\pfm@ \< ‘Hg 

,&?\ cfm@ j @  *Hg 

I 

-ccI 

* 
~~~ ~ 

Sample rumcry performed on-site? 
Sample rccov~ry performed by 

I/r 
5 A  -m 

Qcan-up area - General Ehvimnmcnt * 

I J 

I /7 

Brushes: Nylon bristle 
Other 

Wash Bottlcs: GlW J 



QA/QC CHECKLIST 

k m J I  co- 
Teflon d 
Polyethylene 

PAGE 4-OF 

f3alance Type -cw 

I .  I I It Other I 1 

Calibrated or QC checked 
Probe allowed to cool sufficiently 
Probe and sample train openings covered 

Silica Gel 
Condition/Colour 

Storage Containers: -- 
Borosilicate dass I /  

-ec* 

/ 
j /  

Potycth gene 
Cap Material 

~ ~~~ ~~ ~ 

Weighed 
Elter Handling 

Twcczcrs used? 
Condition? 
Colour of Fdter 
foil Wrapped? 

Probe Riinscs 

Leak free I . /  I Petri Dishes: borosilicate &IS 1 

v 

II‘ 

Other 
Particulate R m r u i  fmrn 

+MG-7 

probe liner 
front half fitter holder 

Impinges 

w’ 

~tawcrtd accordingto protocol / 

Weighted rJ“ 
H~Q/RCCOWXY data Shat  ~ m p l c t d  /’/ 

Blanks Collected 
c 

Reagents 
Solvents 

Resin 
Blank Train 

i 

1 

Samples labekd and rtorcd properly 
Liquid lmls marked 
Samples delivered to lab 

F 



EPA METHOD 29 
METALS / PARTICULATE (MP) SAMPLING TWIN 

RECOVERY DATA FORM 

I ””=- I 
1 i 

b BOVAR-CONCORD 4 Environmental 



WEIGXTS I IMP1 I IMP2 

I I 

15ml l5ml Silica 1 2 3 4  
0.1 N NaOH 0.1 N NaOH Gel GAS 

IMP3 IMP4 IMP5 READINGS 

0 2  

coz I 
co I I 

TLME 



HCI METHOD 26 SAMPLING TRAIN 
RECOVERY DATA FORM 

Impingers I and 2 

Weigh impingen 
Empty conteats into 
container and 
rinse with DI water 

~~ 

Container Ts1 
Impiagere 1 and 2 

0.1 N Ha04 Contents 
aad DI Water Rinses 

Mark Liquid Level 

I Impiogers 3 and 4 I 
Weigh impingem 
Empty contents into 
container snd 
rinse with DI water 

Container TS2 
Irnphgcrs 3 and 4 

0.1 N NaOH Contents 
and DI Water Rinses 

IFinatwt.: / 3 3  b 1 

I Train Identification I 

DI Wafer Batch No.: 1 

Recovered By: Y- h 

:#/. 
b BOVAR-CONCORD Environmental 



c 

MOISTURE ANALYSIS DATA SHEET 

BALANCE QC ClEfECK 

A - x 100 (10% 
A 

Comments: 



SYSTEM CALIBRATION AND DRIFT CALCULATIONS 

CLIENT RIGO+RIGO 
PROJECT NUMBER 54 I 6265 
SAMPLE LOCATION STACK 

TEST NUMBER 

INSTRUMENT SPAN VALUES 

OXYGEN 
SULPHUR DIOXIDE 
NITROGEN 

ITEM 

02 ZERO 
02 CAL 

SO2 ZERO 
SO2 SPAN 

NOX ZERO 
NOX SPAN 

C02 ZERO 
C02 SPAN 

CO ZERO 
CO SPAN 

THC ZERO 
THC SPAN 

OXIDES 

CALGAS 
VALUE 

0 
9.91 

0 
149 

0 
302 

0 
7.01 

0 
100 

0 
20. I 

25 % 
I000 PPM 
1000 PPM 

ANAL. 
CAL. 

0.03 
9.93 

0.5 
149 

0.19 
304 

0.04 
7.06 

-0.2 
98 

-0.1 
20.5 

INITIAL 
VALUES 

SYSTEM 
CAL. 

0.07 
9.86 

I .9 
t 44 

0.3 
304 

0.05 
7.01 

0.3 
99 

0.35 
19.6 

DRIFT CRITERIA 4% SPAN 

Test 4 CEM A 

DATE 
TIME START 
TIME FINISH 

T4CEMA 

CARBON DIOXIDE 
CARBON MONOXIDE 
TOTAL HYDROCARBONS 

SYSTEM 
CAL. 
BIAS 

(% SPAN) 

0.2 
-0.3 

0.1 
-0.5 

0.0 
0.0 

0.1 
-0.2 

0. I 
0. I 

0.5 
-0.9 

Date: I 1/22/95 

FINAL 
VALUES 

SYSTEM 
CAL. 

0. I 
10.1 

0.3 
1 42 

I .6 
306 

0.07 
7.03 

-0.07 
99 

1.96 
21.6 

NOV 19/95 
09:oo 
I 3:46 

20 Yo 
1000 PPM 
100 PPM 

SYSTEM 
CAL. 
BIAS 

(% SPAN) 

0.3 
0.7 

-0.0 
-0.7 

0. I 
0.2 

0.2 
-0. I 

0.0 
0. I 

2. I 
1.1 

DRIFT 
(Yo SPAN) 

0. -l 
1 .o 

-0.2 
-0.2 

0.1 
0.2 

0. I 
0. I 

-0.0 
0.0 

I .6 
2.0 

Page I 



A I R  TESTING SERVICES INC. ORGANICS EMISSION REPORT 

CLIENT : RIGO & RIGU 
JOBSITE : LAYTON UTAH 
REF.No. : 5416265 

DATE : 11.19.95 
RUN : T4-OC-A 
LOC. : STACK B 

RUN TIME : 8:36 TO 11:02 

ORGANICS CONCENTRATION 0.0 ug/DSm3 0.0000 gr/1000 D S c f  
0.0 ug/Am3 0.0000 gr/1000 A c f  

ORGANICS EMISSION RATE 0.000 mg/s 

SAMPLE GAS VOLUME 1.7356 DSm3 

0.00 gr/hr 

61 -284 DScf 

AVERAGE I S O K I N E T I C I T Y  100.9 % 

FLUE GAS CHARACTERISTICS 

MOISTURE 13.47 % 

TEMPERATURE 204.4 deg C 399.9 deg F 

F Lou 46461 DSm3/hr 27346 D S c f m  
101419 A W h r  59693 A c f m  

VELOCITY 19.79 m/s 3896.2 fpm 

GAS ANALYSIS 02 11.00 x 
c02 9.30 X 
co 0.00 % 
so2 0.00 % 

MOL. UT. 30.04 g / g m o l e  D.B. 
MOL. UT. 28.42 g/gmole W.B. 

*STANDARD CONDITIONS : METRIC 2 5  deg C, 101.3 kPa 
: IMPERIAL 77 deg F, 29.92 i n .Hg 



A I R  TESTING SERVICES INC. ORGANICS EMISSION REPORT 

CLIENT : RIGO & RIGO 
JOBSITE : LAYTON UTAH 
REF.No. : 5 4 1 6 2 6 5  

STACK HEIGHT 

STACK DIAMETER 

STACK AREA 

BAROMETRIC PRESSURE 

STATIC PRESSURE 

NOZZLE DIAMETER 

PITOT COEFFICIENT 

METER CORRECTION FACTOR 

CONDENSATE COLLECTION 

RESIN TRAP CONDENSATE 

CONDENSATfON IN IMPINGER 1 

DATE : 11.19.95 
RUN : T4-OC-A 
LOC. : STACK 3 

35.4 rn 116.0 ft. 

1.35 m 53.0 in. 

1.423 m2 15.32 sq.ft .  

86.0 k P a  25.40 in.Hg 

,112.1 Pa -0.45 in.HZ0 

5.79 m 0.2280 in. 

0.796 

0 -983 

4.8 g 

167.7 g 

CONDENSATION I N  IMPINGER 2 7.2 9 

CONDENSATION IN IMPINGER 3 0.2 g 

CONDENSATION I N  IMPINGER 4 0.7 g 

S I L I C A  GEL UEIGHT GAIN 18.2 g 

TOTAL MOISTURE GAIN 198.8 g 

ORGANICS COLLECTION 

FILTER ORGANICS 

UASHINGS ORGANICS 

RESIN ORGANICS 

IMPINGER ORGANICS 

TOTAL ORGANICS 

0.0000 mg 

0.0000 mg 

0.0000 mg 

0.0000 mg 

0.0000 mg 



TOTAL SAMPLING T I M E  120.0 min. 



A I R  TESTING SERVICES ING. ORGANICS EMISSION REPORT 

CLIENT : RIGO & R I G O  
JOBSITE : LAYTON UTAH 

REF.No. : 5416265 

DATE : 11.19.95 
RUN : T4-OC-A 
LOC. : STACK B 

PT. T I M E  STACK VEL. O R I F .  METER MTR. PROB. OVEN RES. E X I T  PUMP UALL % 
NO. TEMP. PRES. PRES. 

min. F in.H20 in.H20 

TRAVERSE NO. 1 

1 0.0 
1 3.0 
2 6.0 
2 9.0 
3 12.0 
3 15.0 
4 18.0 
4 21.0 
5 24.0 
5 27.0 
6 30.0 
6 33.0 
7 36.0 
7 39.0 
8 42.0 
8 45.0 
9 48.0 
9 51.0 

10 54.0 
10 57.0 

60.0 

390 
386 
402 
399 
399 
4 03 
403 
403 
405 
402 
402 
402 
4 03 
407 
402 
399 
385 
385 
385 
382 

TRAVERSE NO. 2 

1 0.0 
1 3.0 
2 6.0 
2 9.0 
3 12.0 
3 15.0 
4 18.0 
4 21.0 
5 24.0 
5 27.0 
4 30.0 
6 33.0 
7 36.0 

392 
395 
394 
395 
397 
415 
415 
414 
415 
41 5 
415 
41 7 
41 2 

0.500 
0.550 
0.650 
0.650 
0.720 
0.700 
0.600 
0.440 
0.700 
0 I 600 
0.820 
0.850 
0.850 
0.900 
0.930 
0.860 
0.650 
0.600 
0.640 
0.550 

0.700 
0.700 
0.750 
1 .ooo 
0.900 
1 . loo 
0.900 
0.900 
1 .ooo 
1 -000 
1 . loo 
1.100 
0.750 

0.65 
0.70 
0.85 
0.85 
1 .oo 
0.95 
0.75 
0.90 
1-00  
0.E 
1.20 
1.30 
1.20 
1.30 
1.40 
1.20 
0.90 
0.80 
0.85 
0.70 

0.95 
0.95 
1 .oo 
1.50 
1.30 
1.60 
1.30 
1.30 
1 .so 
1.50 
1.60 
1.60 
1 .oo 

69.30 
70.80 
72.34 
74.00 
75.68 
77.45 
79.19 
80 -80 
82.48 
84.27 
85.90 
87.80 
89.74 
91.68 
93.67 
95.70 
97.65 
99.34 

100.97 
102.68 
104.20 

4 .?6 
6.50 
8.28 

10.13 
12.23 
14.26 
16.45 
18.50 
20.51 
22.61 
24.74 
26.92 
29.14 

71 242 259 46 46 4.0 
74 241 260 40 42 5.0 
74 243 252 41 41 7.0 
75 244 253 41 40 7.0 
76 243 250 42 40 8.0 
77 244 248 43 39 7.0 
?7 244 248 44 40 6.0 
77 246 247 45 42 7.0 
77 246 249 45 42 8.0 
77 245 247 47 43 7.0 
78 245 246 48 44 8.0 
78 247 247 49 45 9.0 
79 246 248 50 46 9.0 
79 248 248 51 46 9.0 
80 248 248 52 47 9.0 
a0 247 248 53 48 9.0 
80 248 249 55 49 7.0 
80 247 246 56 49 7.0 
81 246 249 57 50 7.0 
a1 246 246 60 50 6.0 

80 244 250 62 55 7.0 
81 245 248 62 50 7.0 
82 246 249 62 45 8.0 
a2 24s 248 60 44 10.0 
a3 248 250 58 46 9.0 
84 248 249 50 46 10.0 
85 246 248 48 47 10.0 
85 247 248 47 46 9.0 
85 248 249 47 46 10.0 
86 247 250 4 f  47 10.0 

87 249 250 48 50 11.0 
87 251 250 49 50 8.0 

a7 248 250 49 49 10.0 

1.0 102.8 
1.0 99.9 

2.0 100.8 
3.0 100.9 
3.0 100.6 
4.0 100.5 
4.0 101.6 
5.0 103.5 
5.0 101.6 
6.0 101.2 
6.0 101.5 
7.0 101.5 
7.0 101.3 
8.0 101.3 
8.0 100.9 
9.0 99.7 
9.0 100.0 

10.0 101.5 
10.0 97.1 

2.0 1oa.o 

1.0 99.4 
1.0 01.7 
2.0 01.8 
2.0 00.2 
3.0 02.0 
3.0 00.5 
4.0 103.7 
4.0 101.6 
5.0 100.8 
f . 0  102.1 
6.0 99.6 
6.0 101.5 
7.0 99.7 



A I R  T E S T I N G  SERVICES I N C .  ORGANICS E M I S S I O N  REPORT 

C L I E N T  : R I G O  & RIGO 
J O B S I T E  : LAYTON UTAH 
REF.No.  : 5416265 

P T  . 
NO. 

- - -  
7 
8 
8 
9 
9 
10 
10 

TIME 

min. 

39.0 
42.0 
45 .O 
48.0 
51 .O 
54.0 
57.0 
60.0 

STACK 

TEMP. 
F 

- - - - -  
408 
408 
404 
388 
384 
390 
380 

VEL.  ORIF. 
PRES. PRES. 
in.HZO in.H20 

0.920 1.40 
0.850 1.20 
0.850 1.20 

- - - - - -  - - - - - -  

0.600 0.80 
0.600 0.85 
0.700 0.95 
0.600 0.80 

METER 
VOL . 

cu.ft. 

30.95 
33.00 
34.99 
36.93 
38,56 
40.24 
42.03 
43.66 

- - - - - -  

DATE : 1 1 . 1 9 . 9 5  
RUN : T4-OC-A 
LOC. : STACK B 

MTR. PR08. OVEN RES. E X I T  PUMP 

TMP. TEMP. TEMP. TMP. TMP. VAC. 
F F F F F in.Hg 

88 249 251 50 50 9.0 
88 250 251 51 51 9.0 
88 248 249 51 51 9.0 
88 248 250 53 50 7.0 
88 248 250 54 50 7.0 
88 248 250 56 51 8.0 
88 248 250 57 51 7.0 

- - - -  - - - - -  - - - -  - * - - -  

UALL % 
DIST. ISO. 

in. 

7.0 101.7 
8.0 102.6 

- - - - -  - - - - -  

8.0 99.0 
9.0 98.7 
9.0 101.5 

10,o 100.5 
10.0 98.3 

4QO 0.766 1.09 81 246 249 s i  47 8.0 100.9 



ISOKINETIC TEST DATA FORM 

It 
Client: R , q o  + \Ri?G City, Province: &-Y&-, LiTGU 
Project Number: rWG2 '4 Test Number: 

Start Time: 
Barometric Press. (in Hg): 

Stack Diameter (ia): s3 Length x W i d L  

I 4-  sc& 

Sample Location: Date: fut* Vl /5r  

Stack Height (ft): i Hi cyclonic Flow Yes 

- 
- .. -. 

x- - -L- f*  . -- --- 

A 

Sample Box Number: T\ Calibration Date: Lyd- 151 /c) F 
Node  ID.: 71 -L Nozzle Diameter (im.): 0. zL% Calibration Date: NO + l6/''7 

Probe ID.: 7-z- 7 Pitot Coefficient: 0.49 & Calibration Date: 

Gas Meter Factor: 0 9 %>? 

Equipment Comments: 

STACK GAS COMPOSlTZON 

ControI Equipment Operation: I1 
Process Comments: 

Signature: Date: 



MOISTUlRE ANALYSIS DATA SHEET 

Yy lh7 CIient: Q,LqL,  R L Y  p Project #: 6s- 

Pre Weights by Post Weights by: 1443 

7 9 -  f 7 C A  Date: LUCY4 q Pj 5 Test: 
Sample Location: < Fitter I .D .: Q SSpJ - 

Impinger Impinger Find Wt. Initial Wt. Net 
I # Contents (g) (€9 Condensate 

I I I II I I 

BALANCE QC CHECK 

I 1 1 I 11 Post weights I I I I t l 

A - x 100 (10% 
A 

Signature: 



PAGE 2 OF 

6.05 

Prt test leak check Rate (cfm) -U at inches Hg (Vacuum) Leak Volume Start; &q -0 L Leak Volume End: iY e ’ 3 0  

Post test leak check Rate (cfm) at inches Hg (Vacuum) Leak VoIumc Start: 

K mluc talcdated byr Checked by: 
Leak Volume End: 

Operator Signature: 



DATE: \3 / .& / Kr SAMPLING TRAMS DATA SHEET PAGE OF 

Run#; 7 4 - M  Traverse i: 1 Tra~crsc Direction: b~ 18 k Start Tlrnt: Fish Time: q L 3 6  

Pt Time O2 Vcl. orifice Gas Meter Reading Stack Probe BOX Imp. X A D  Meter Meter Vat. 
WJ (%I Prtss. Prrss. 

(AP) (AH) Desired 

(ft3) 

Temp. Temp. Temp. Temp. Temp. InIet OutIet in Hg 
(“P) , (“P) (“P, rP) 0 (“TI 

1 

PR test leak check Rate (cfm) at inches Hg (Vacuum) Leak Volume Start: 

Post test leak check Rate (cfm)fi-al at 1 inches Hg (‘Vacuum) Leak Volume Start: I P\< c2 
K value calculated byr Checked by: 

Leak Volume End: 

Leak Volume End: 09 -7 \ 



DATE: B/L/xs SAMPLING TRAINS DATA SHEET P A G E 4  OF 

33 I 

Travcrst6: 

Gas Meter Reading Stack I Probe I Box I Imp. I XAD 1 Meter 

Temp. Temp. Temp. Temp. Temp. Inlet 

Prc test leak c h g k  Rate (cfm)O-Qod at 1 inches Hg (vacuum) Leak Volume Start: ,s\ Leak Volume End: c(*%- 
Post test leak check Rate (cfm) at inches Hg (Vacuum) Leak Volume Starc 

K value calculated by. Checked bp 

Outlet in Hg 
(fF) 

-7q 
F-? $I- 

Leak Volume End: 

Operator Signature: 



DATE: fi/&/kr SAMPLING TFtAINS DATA SHEET PAGE C O J ?  

T m m  S: z Travc~st Direction: EG S " k  Start Time: F i h T i e :  i 1 l0'L 

Orifice Gas Mctcr Reading 
Prrss. 
(AH) Desired Actual 

W3) (ft3> 

- .~ 

Temp. Temp. Temp. Temp. Temp. Mi;;; I ~ Outlet Mctcr 
Stack I Probe I Box I Imp. I XAD 1 

PIT test leak check Rate (cfm) tiit inches Hg (Vacuum) Leak Volume Start: Leak Volume End 
Post test leak check Rate (cfm)t& at 6 inches Hg (vacuum) 

K d u e  calculated by: 

Leak Votumc Start: Cf? 66 
Checked by: 

Vac. 
in Hg 

8 
c7 

4 

Leak Volume End: qq 5 

Opcrator Signaturt: * 



QA/QC CHECKLIST 

A%. AP 
Static positive or negative 

PAGE 1 OF 4 

.q6 L h  '{LO -+b+ 

c I r D  -H.* 

I 

// 1; PRELIMINARY DATA 

Was preliminary velocity profife performed? I V !  

Average Tcmpcraturc 
Estimate % H20 
How estimated? 
Estimate Gas Cornpition 
How Estimated? 
Proper ZI&C scefected? 

K factor 
Number of sampling points per traverse 

Time per point 
Number of reading per point 

Probe markings mrrcct? 

Barometric Pressure Mcasurcd? 

y 1  1 

w m  r-' -m 

19 

02% La C02(%) lo CObpm) - 

- 
I 

-b-+b 7 I -0CQ re>- If-r 
-cw 

7/ - r S 4 4  -M 

4- 
clt y6,o u/= - 

I U  -m 

-m 

-cc) 

Aneroid 
Othcr 

~~ ~ 

1 

W&+& 

Nicket platcd stainless steel Or 

Stainless Steel or 
Glass or 
QUrb 

Button Hook or 
Elbow a 

Cleaned according to protocol 
Round ? Undamaged? 

I \ I  

r1-u &Lib T 3  - a d  
I 

PROBE LINER: I 
Borosilica tc O f  

Quartz or 
Other 
Cleaned socording to protocol 

PROBE HEATING SYSTFW 

Checked 
Tcmperaturt w)  2 25°F 
Stable 

a I I  
r 1 

f i b k  tIw+lU pJ,L 7 3  - 0 c G  - 
v I 

+ f A 



QA/QC CHECKLIST 

Other 
Properfy attached to probe 
(no interference with nozzle) 
Modifications 

PAGE 2 OF 4 

- 
1 

' I  inclined manometer 
magnchilic gauge Range: Division: 

I1 Connected to: 

micromanometer 
Pitot lines chcckcd for leak 
Pitot pressure gaugc zcroed 
Orifice pressure gauge zeroed 
Mcter box lenlled 

I I 

~~ . ~-~~ ~~ 

Range: 

\ 

II 

Gas Temperature Sensor / I  

Temp. checked against ambient temp d l  

tl 

~ ~ ~~ ~ ~~ 

Quartz 
Other 

RLter checked visually for implaxities 
Filter centered properly 
Rltcr labelled 
Rttct hcatcd 

Temperature (250 2 2S°F) Id 

Other 

~ -. ~~ 

1- 

tl 

' CONDENSER/XAD-;! TRAP f 

Glass \ I 1  

Ucaned according to protocol rawc- Ira & 0'2 J,b T z  -oc& 
'Ihemaocouplc attached to trap t/ 

- 4 1  I 

FRrrMAmRIAL 

Teflon 
Bomilicate glass I 
Other 

GASKETMA"AL 

Silicone 
Other 

9 XAD-2 Trap covered with foil at alt times i/- L 

ti Glass Fibre il 



QA/QC CHECKLJST 

.. - I I 
4 6 -  -m 

I 

Irnpingcr wights recorded 

Recirculating pump set up propdy 
Modifications -m 

Grtasc used on joints 

Impinges properly assembled -4 

Silica gel type lccI 

Ntw? 4 
USCd? 

\ f  

Ratc ++-t 0-0 cfm@ 1 y- "Hg. 

Prc Test Leak Check 
Performed 1 J 1  

All openings of sampling train sealed 
Is n d t  scaled when pFobe is in stack with pump of€ 
Is care taken to avoid scraping nipple or stackwall 
Effective seal amund probe when in-stack 
Probe m d  to traverse point at right time 
Nozzle and pitot tube kept parallel to stack at all times 
Filters changed during run 

Any particulate lost during filter change 
Sorbcnt trap kept at 568°F 
Probe temperature 250 2 25°F 
Filter box temperatux 250 2 25°F 

Ice levcl checked 

- 

Data forms complctcd and data recorded properly V' 

Condition of silica gel c).4 

Leak chccb at port changes Before -m 

1 

haw - Led 
u - - 0  \I cfm@ [F "Hg 
0-00 6 dm@ 1 c" "Hg After * 

PAGE 3 OF 4 

Cleaned and proofed according to protocol 
IMPINGERS 

$. No. of Impingcrs -ct. 

Contents #I - 
#2 -cw 

final leak race amptable 4 4 - e  

General comments on sampling technique ' -ccI 

Sample recovlery performed on-sitc? 

Clcan-up area - General Envimnmcnt 
Brushes: Nyion bristle 

Other 
Wash Bottles: Glass 

Qg 3 A Sample recovcry performed by -cw 

-ccI /r.{QaO 

I 
c I 



PAGE 4 OF 4 

probe fitting 
probc liner 
front half filter holder 

QA/QC CHECKLIST 

J 
J 
1 

I I I 

Teflon 
Polycthyicnc 

Samples iabclled and stored propcriy 
Liquid Ievcls marlred 
Samples delivcrcd to lab 

Cap Material -cH 

Lcak free 

J 
J 

plastic 3 
1 # 

c9p I a& Balance Type -cw 

Calibrated or QC checked - Actual k) Measurcd (g) 
Probe allowed to cool sufficiently 

.I 

Ptobc and sample train openings covtrcd 
Silica Gel 

~~ 

Impinges 
R~covcrcd amrding to protocol J 
weighted I/ 

H2O/RccOvtry data sheet completed 

Rcagcnts 
Solvents d’ 

Blanks Coltccted 

Resin I J’1 ll 
i 1 

Blank Train i I ll 



EPS VRWZ 
RECOWRY DATA FORM 

SEMI-VOLATILE ORGANIC (SVOC) SAMPLING TRAIN 

LOCATION: TEST #: DATE: PROJECT NO,: 

. - ._ 

wagh i m p i n g ~  and 
record wts. Empty 
m n , v  of #l, #2 and 
#3 into container. 

ImJer. 

I Container TS3 
Back Half Fdtw 

and Condenser Coil 
I ContaincrTS4 ConMner Ts5 

Impiager Contents 

Container = 7 3  
Filter I 

Seal and Label 

I Train & Proofing Idcaotification I 
A 

. I ok Train No.: . 

b BOVAR-CONCORD E6YironmentaI 



A I R  TESTING SERVICES INC.  METALS EMISSION REPORT 

CLIENT : RIGO AND R I G O  
JOBSITE : LAYTON UTAH 
REF.No. : 5416265 

RUN T I M E  : 11:25 TO 13:43 

METALS CONCENTRATION 

METALS EMISSION RATE 

SAMPLE GAS VOLUME 

AVERAGE I S O K I N E T I C I T Y  

DATE : 95 11 1 9  
RUN : T4-MP-A 
LOC. : B STACK 

0.0 ug/DSm3 0.0000 gr/1000 DScf 

0.0 ug/Am3 0.0000 gr/1000 Acf 

0.000 mg/s 

2.1884 D S d  

1 0 5 . 9  % 

0.00 gr/hr 

77.275 DScf 

FLUE GAS CHARACTERISTICS 

MOISTURE 13.06 % 

TEMPERATURE 

F LUU 

2 1 1 . 0  deg C 4 1 1 . 8  deg F 

48735 D S d / h r  28684 D S c f m  
105700 Am3/hr 62213 A c f m  

VELOCITY 20.63 m/s 4060.7 fpm 

GAS ANALYSIS 02 11.00 x 
c02 9.30 X 
CO 0.00 % 
so2 0.00 % 

MOL. UT .  30.04 g/gmole D.B. 

MOL. UT .  28.47 g/giWlF W.B. 

*STANDARD CONDIT IONS : METRIC 25 deg C, 101.3 k P a  
: IMPERIAL 77 deg F, 29.92 in.Hg 



AIR TESTING SERVICES INC. METALS EMISSION REPORT 

CLIENT : RIGO AND RIGO 
JOBSITE : LAYTON UTAH 
REF.No. : 5415265 

STACK HEIGHT 

STACK DIAMETER 

STACK AREA 

BAROMETRIC PRESSURE 

STAT I C PRESSURE 

NOZZLE DIAMETER 

PITOT COEFFICIENT 

METER CORRECTION FACTOR 

CONDENSATE COLLECTION 

CONDENSATION I W  IMPINGER 1 
CONDENSATION IN IMPINGER 2 
CONDENSATION IN IMPINGER 3 
CONDENSATION IN IMPINGER 4 
CONDENSATlON IN IMPINGER 5 
CONDENSATION IN IMPINGER 6 
SILICA GEL WEIGHT GAIN 

TOTAL MOISTURE GAIN 

METALS COLLECTION 

FILTER METALS 
WASHINGS METALS 
IMPIHGER METALS 

TOTAL METALS 

TOTAL SAMPLING TIME 

DATE : 95 11 19 

LOC. : B STACK 

RUN : T4-MP-A 

35.4 m 116.0 ft. 

1.35 m 53.0 in. 

1.423 m2 15.32 sq.ft. 

87.4 kPa 25.80 in.Hg 

-132.0 Pa -0.53 in.H20 

6.20 m 0.2440 in. 

0.798 

1.006 

150.8 g 

66.8 g 

9.1 g 
1.4 g 

0.2 g 

-0.9 g 

14.5 g 

241.9 g 

0.0000 mg 
0.0000 mg 

0.0000 mg 

0.0000 mg 

120.0 min. 



AIR TESTING SERVICES INC. METALS EMISSION REPORT 

CLIENT : RIGO AND RIGO 
JOBSITE : LAYTON UTAH 
REF.No. : 5416265 

DATE : 95 1 1  19 
RUN : T4-MP-A 
LOC. : 6 STACK 

PT. TIME STACK VEL. O R I F .  METER MTR. PROB. OVEN E X I T  PUMP UALL X 
NO. TEMP. PRES. PRES. VOL. TMP. TEMP. TEMP. TEMP. VAC. D I S T .  ISO. 

TRAVERSE NO. 1 

1 0.0 
1 3.0 
2 6.0 
2 9.0 
3 12.0 
3 15.0 
4 18.0 
4 21.0 
5 24.0 
5 27.0 
6 30.0 
6 33.0 
7 36.0 
7 39.0 
8 42.0 
8 45.0 
9 48.0 
9 51.0 
10 54.0 
10 57.0 

60.0 

409 
412 
41 1 
410 
412 
413 
41 2 
41 5 
41 5 
41 2 
412 
410 
41 1 
414 
414 
405 
401 
402 
401 
49 0 

TRAVERSE NO. 2 

1 0.0 
1 3.0 
2 6.0 
2 9.0 
3 12.0 
3 15.0 
4 18.0 
4 21.0 
5 24.0 
5 27.0 
6 30.0 
6 33.0 
7 36.0 

407 
418 
413 
413 
414 
414 
415 
416 
41 7 
416 
414 
415 
412 

0.670 
0.780 
0.710 
0.720 
0.750 
0.710 
0.710 
0.800 
0.650 
0.650 
0.900 
0.900 
0.940 
1 .ooo 
0.980 
0.850 
0.500 
0.600 
0.620 
0.600 

0.950 
0.990 
0 -690 

0.910 
0.910 
0.950 
1.100 
1.100 
0.950 
0.950 
1 .ooo 
0.750 

0. a70 

1.35 
1.60 
1.40 
1.50 
1.60 
1.45 
1.45 
1.65 
1.35 
1.30 
1.90 
1.90 
1.95 
2.25 
2.15 

0.95 
1 .oo 
1.10 
1 .oo 

1 .ao 

2.05 
2.25 
1.50 
1.70 
2.00 
1.95 
2.15 
2.25 
2.20 
2.10 
2. to  
2.20 
1.40 

94.40 
96.32 
98.44 
100.49 
102.5f 
104.71 
106.80 
108.88 
111.08 
113.10 
115.09 
117.43 
119.77 
122.17 
124.72 
127.19 
129.48 
131.31 
133.21 
135.15 
137.08 

137.86 
140.29 
142.80 
144.90 
147.10 
149.49 
151.88 
154.30 
156.89 
159.50 
161.90 
164.31 
166.79 

84 241 251 51 

86 243 253 43 
86 248 252 41 
87 248 254 41 
88 256 253 41 
88 251 254 42 
88 257 255 43 
89 252 255 44 
88 252 254 44 
89 252 255 45 
09 252 254 44 
89 252 255 45 
88 252 256 45 
88 251 257 46 
88 251 254 46 
87 250 253 47 

a5 242 251 46 

a7 249 252 47 
87 248 256 46 
87 249 256 46 

84 
85 
86 
86 
a6 
86 
86 
86 
86 
86 
a6 
87 
87 

246 
247 
248 
249 
248 
249 
250 
250 
2s 1 
252 
252 
253 
253 

256 50 
256 42 
253 42 
255 43 
253 42 
254 43 
255 44 
255 44 
254 44 
255 46 
258 46 
257 47 
259 47 

1.0 1.0 100.6 
1.0 1.0 103.0 
1.0 2.0 104.2 
1.0 2.0 104.8 
1.0 3.0 105.6 
1.0 3.0 106.0 
1.0 4.0 105.4 
1.0 
1 .o 
1 .o 
1 .o 
1 .o 
1.0 
1 .o 
1 .o 
1 .u 
1 .o 
1 .o 
1 .o 
1 .o 

4.0 
5.0 
5.0 
6.0 
6.0 
7.0 
7.0 
8.0 
8.0 
9.0 
9.0 
10.0 
10.0 

1.0 1.0 
1.0 1.0 
1.0 2.0 
1.0 2.0 
1.0 3.0 
1.0 3.0 
1.0 4.0 
1.0 4.0 
1.0 5.0 
1.0 5.0 
1.0 6.0 
1.0 6.0 
1.0 7.0 

105.2 
106.9 
105.2 
105.3 
105.1 
105.6 
109.1 
106.8 
105.6 
109.7 
104.1 
104.5 
105.6 

107.0 
108.8 
108.4 
101.2 
107.7 
107.6 
106.8 
106.3 
107.1 
105.9 
106.2 
106.4 
108.5 



A I R  TESTING SERVICES IHC. METALS EMISSION REPORT 

CLIENT : R I G O  AND RIGO 
JOBSITE : LAYTON UTAH 
REF.No. : 5 4 1 6 2 6 5  

PT. T IME 
NO. 

min. 

7 39.0 
8 42.0 
8 45.0 
9 48.0 
9 51.0 

10 54.0 
10 57.0 

60.0 

- - -  * - - *  

412 
413 
41 5 
414 
41 5 
415 
413 

VEL. ORIF. 
PRES. PRES. 

in.HZ0 in.H20 

0.850 1.70 
0.890 1.85 
0.950 2.10 
0.910 2.00 
0.930 2.00 
1.000 1.15 
0.800 1.65 

- - 1 1 - - 1  - - - - - -  

METER 
VOL . 
cu.ft. 

168.99 
171.20 
173.52 
175.95 
178.31 
180.70 
103.20 
1 8 5 . 4 0  

- - - - - -  

DATE : 95 11 ?9 

LOC. : B STACK 
RUN : T4-MP-A 

MTR. PROB. OVEN E X I T  

TMP. TEMP. TEMP. TEMP. 
F F F F  

---c - * - - -  ---*I 

87 253 259 48 
87 253 259 47 
87 253 258 47 
86 252 258 48 
06 252 258 48 
86 251 256 48 
86 250 256 50 

PUMP UALL 
VAC. D I S T .  

in.Hg in. 

1.0 7.0 
1.0 8.0 
1.0 8.0 
1.0 9.0 
1.0 9.0 

1.0 10.0 
1.0 10.0 

x 
ISO. 

- - - - -  
102.6 
105.4 
107.0 
106.2 
106.5 
107.1 
105.5 

412 (3.831 1.72 87 250 255 45 1.0 105.9 



ISOKTNETIC TEST DATA FORM 

.&/b,: i .t.ryhL-.- ~ 

J City, Province: Client: & J  tj- bij 

Start The: li: 2rf Finish Time: / -?. 'y3 

<-T/ b?,#&, I r-== 7"1/ -/4y--*4 Project Number: - Test Number: 
Sample Location: .&Ld Date: 

Barometric Press. (in Hg): ZS@*'l+. 
Stack Diameter (in.): w 

qY--// /Y? 

Stack Press(i H~o):+ or -: 7 ~7 
'x / 

3 /- 

c' 
Lgh 

Length x Width: .I 

* Stack Height (ft): cyclonic Flow: YeS No 

Sample Box Number: 72 Gas Meter Factor: Calibration Date: ef/'*; 
Probe I.D.: 7 i -7' 

I 

I . . - .  

NozzleID.: @ & > Nozzle Diameter (in.): wq @ Calibration Date: &<w/qr' 
Pitot Coefficient: *:g$ ;~ Calibration Date: 

Equipment Comments: 

I A 

STACK GAS COMPOSITION 

co, (%): 0, (%): co (PPm): Othec- 

Impinger 1 Cg) &!7 ;I Asswed HZO (%): 14' 
ll 2 (€9 &&. 8 Filter I.D. #: s-k.q-i3 

--F hpinger 3 (€0 / Net Filter Wt. (g): 

1. 
Sample Type: 

- 
Net Probe Wash Wt. (g): 

Imp. Residue Wt, (g): - 

Total H20 Condensed (g) 

Sampling Comments: 

29 I cy 

Process Rate: 

Process Comments: 

Signature: QJ /E-- Date: f /?V//y 
/- 

w- 
/ 



MOISTWE ANAlclYSIS DATA SHEET 

B W C E  QC CHECK 

A - x 100 
A 

(10% 

Comments: 



/- 

SAMPLING TRAINS DATA SHEET PAGE /F OF ?- 

Gas Mctcr Reading XAD 
Temp. Temp. 

0 

Meter Meter 
Met Outlet 

(93 .("F) Desired 
(ft3) 

1 1 

Y? I I 
/ p  f 7 

9v I I 

i. 

/ 
Prc test leak check Rate (cfm) at "I inches Hg (vacuum) Leak Volume Start: 

Post test leak check Rate (cfm) 42- at 1)- inches Hg (Vacuum) Leak Volume Start: 

K value caafculated bF Checked by: 

Leak Volume End: 

Leak Volume End: 0;. 7 
Operator Signature: L ~ " U  . 



PAGE KClK SAMPLING TRAINS DATA SHEET 

Gas Meter Reading Stack 
Temp. 

Probe B O X  

Temp. Temp. 
m 0 

Meter Mcter 
Temp. Outlet in Hg Temp. 

("F) Dcsircd 
(ft3) 

Prt test leak check: Rate (cfm) ,0312 ~ at !< inches Hg (vacuum) Leak Volume Start: Leak Volume End: 
Post test leak check Rate (cfm] ' olx at f ib inches Hg (Vacuum) h k  Volume Start: Leak Volume End: 
K d u e  calmlatcd bF Checked bs 



SAMPLING TRAINS DATA SKEET PAGE 2 OF 

' I  

orifice 
PmsS. 

(AH) 

Gas Meter Reading Probe 
Temp. 
CP) 

ZY 1 

XAD 
Temp. 
m 

Meter 
MCt 
m 

i?r 

Mctcr 
Outlet 

.rF) 

Vac. 
in Hg 

Stack 
Tcmp. 
('F) esircd Actual 

I 
' 0 
/: 3 I 25-7 4 LL 

b 2" 5 
I ,  0 

rl; 4/ 
ss' Y 4 

3 4 4r 
\ ;> 

t z i 
9 *.4 ~ 

1 

8 3  I 
I I L 

Pre test lcak check Rate (dm) + of l  at Hg (Vacuum) Leak Volume Start: 

Post test leak check b t e  (dm) o@ at r l n c h c s  Hg (Vacuum) 

K value calculated bu; 

Leak Volume Start: 

Checked by: 

1 Leak Volume End: 



DATE: E 14 114, SAMPLING TRAINS DATA SHEET 
/ 

PAGE 1 OF 

Pre test teak check W e  (cfm) t”% at inches Hg (Vacuum) 

Past test leak check Rate (cfm) ~fil‘ at d inches Hg (Vacuum) 

Leak Volume Start: 

Leak Volume Start: 

Lcak Volume End 

Leak Volume End: -7). f 



QA/QC CHECKLIST 

Was preliminary velocity profile perforcncd? 
Avg. AP 
Static positive or negative 
Average Temperature 
Estimate % H,O 

PAGE 1- OF 4 

c4I 
-c.w 

N(i - 

lil  

-ccI 

v - 
-m 

I( Client: 

Nickel plated stainless steel or 
Stainless Stccl or 
Glass or 
Quartz 
Button Hook Of 

Elbow 
Cleaned according to protocol 
Round ? Undamaged? 

Sample Type: Reference Method: q/+- 1 4715, 
MOdifrcati0IlS: 

*k' 
u' 

v c 

J 

r IEM [ / I  COMMENIS 
1 

PRELJMINARY DATA 

C 1 

Quartz OIC il 
Other 
Cleaned according to protocol 

PROBE HEATING SYSTEht 

I1 PROBELFNER II 

li Borosilicate or 1 'r I 

Tcrnpcraturc wl 2 2S'F 1 

Stable * !J _,.. L 



QA/QC CHECKLIST 

Type ‘S” Or 

Other 
Properly attached to probc 

Modifications 
Connected to: 

(no interference with node) 

inclined manometer 

PAGE-2 OF 4 

I/ 

L..(‘ 
-m 

d 
rnagnehilic gaugc 1 

I I Range: micromanometer 
Pitot lines checked for leak L /  

Range: Division: 
5 

I W I  

Pitot pressure gaugc zcfocd / I  11 

Teflon 
Borosilicatc glass 

II orifice pressure gauge ze& 

-- I rJ ~ 

I A / /  I 

Othcr 
Rltcr asscmbly cleaned according to Protcxol 

Meter box [welled ’LJ 

Gas Tcrnperaturc Sensor rl 

Thcrmcrmuple i/ 

L/ 

I 

Temp. checked aginst ambient temp 1 / I  

Borosificate glass I V I  1 

Gtass Fibre 
Quartz 
Other 

RIter checked visually for irregularities 

Rttcr labelled 
After heated 

Fdter ctntcrcd properly 

II Other 

J’ 

J 
/ 
J 

t 

i I 

Gfass 
Cleaned according to protocol 
Thermocoupk attached to trap 
XAD-2 Trap covered with foil at all times 

II 

I, 
,UP 

I 

I .  1 

A 



QA/QC CHECKLIST 

j 

PAGE 3 OF 4 

~ ~ 

8 2  rclcI 

#3 
#4 -M 

#S 
#6 

rcw 

- 
-m 

Impingcr weights rccordcd 
Impingcrs properly assembled 
Recirculating pump set up properly 
Modifications -m 

Grtasc uscd on joints LI 
Silica gel type -m 

I /  

I 

Cleaned and proofed amrding to protocol I IrI 
IMPINGERS 

No. of Impingcrs 
Contents #I -m 

Pertomcd 
Rate 

All opening of sampling train sealed 
Is n o d e  scaled when pmbc is in stack with pump off 

Effective seal around probe d e n  in-stack 
Is cam taken to avoid scraping nipple or stackwall 

Probe moved to t m m  point at right time 

N d e  and pitot tube kept parallcl to stack at all times 

'/ 
d 
Lfl 

b' I 
i+/ I 

I 

-m ,&U, cfm@ /q "Hg- 

> 

r 

After 
Ftnal leak race acceptable 
Gcncral comments on sampling technique 

Sample rccovcry pcrformcd by 
Sample recovery pcrfomcd on-sitc? 

cfean-up area - General Environment 
Brushes: Nylon bristle 

Other 
Wash Bottles: Glass 

I I 11 Data forms co&eted and data recorded propcriy Id I 

-m v ~ q  dm@ ij- 'Hg 
..m o ! * t  cfm@ 1,: *Hg 

Tk4 - f 

# 

-m 



QA/QC CHECKLIST 

Leak fate 
Petri Dishes: borosiiicate @ass 

plastic 
Balance Typc 
Calibrated or QC checked 
Probe allowod to & sufficiently 
Probe and sample train openings covcrcd 

PAGE 4- OF 

\ 

r/ '  
&;;U 1 b r d h  -cc) 

Mea%lrcd -(g) - Act&[ k) 'I 

1 I 

Polycthylcnc 
Other 

Filter Handling 
Twctzcrs uscd? 

~ 

L l  

Weighed 

I 

Foil Wrapped? I F  

Acetone 
Other 

Probe Rinses 

I /  

I - I 1  

probelncralc I ,  I- probe fitting Lc.;-' 

Rtcwtred according to protml 

H20/Rcarvtry data sheet completed 

RaRents 

Weighted 

Blanks Collected 

- .._ ~ 

Condition? 
Colour of Ellter 

~ 

# 

1 

Blank Train 
Samples labelled and stored properly 

Samples deliircd to lab 
Liquid lcvcls marked 

,' ,, 

/ 

probe liner 
front half filter holder 

Impingers 



EPA METHOD 29 
METALS / PARTICULATE (MP) SAMPLING TRAIN 

RECOVERY DATA FORM 

TEST#: 7 4 -  M P - a  

Impin- 5.6 u 
I RiDSZWithlOomL I 0.1 N HNM 

Initialwt: '262-(0 

b BOVAR-CONCORD Environmental 

. .  



NOVEMBER 20,1995 



M O I S m  ANALYSIS DATA SHEET 

c 

Client: Project #: Tq \C12(5> 
- 

U'UCs 
'v ;ii:r 1.D.: 

Date: 

Pre Weights by #ur, Post Weights by 
Sample Location: 

Impinger Impinger Find Wt. Initial Wt. Net 
# Contents (€9 Condensate 

BALANCE QC CHECK 

A - x 100 (10% 
A 

Signature: Date: 

*. 



PAGE 2 OF DATE: &g/A/LC SAMPLING TRAMS DATA SHEET 

Travcrse8: 

Orifice 
PrcsS. 

Gas Meter Reading I Stack I Probe I Box 
I Imp. I XAD 

I Meter 
Temp. Temp. Temp. Temp. Temp. Inlet 

1 

Mctcr Vac. 
Outlet in Hg 
("F) 

65- 3 

Leak Volume End: 23 6 6 G Prc test leak check Rate (cfrn)c) b o i  at I b inches Hg (Vacuum) Leak Volume Start: Lc *% 5 
Post test leak check Rate (cfm) at Inches Hg (Vacuum) Ltak Volume Start: 

K value calculated by. Checked by: 
Ltak Volume End: 

Operator Signature: 



PAGE 3 OF A- DATE: u/L/G SAMPLING TRAINS DATA SKEET 

Meter Meter Vac. 
hlet ou tIct in Hg 
0 (DF) 

inches Hg (vacuum) Lcak Volume Start: Leak Volume End: Pe test leak check Rate (cfm) at 

Past test Ieak check Rate (cfm)(? \ c i n c h e s  Hg (Vacuum) Leak Volume Start: 56 - s o  
K value catcutatcd by. Checked by 



DATE -2& 1 1 1  1 yy SAMPLING TRAMS DATA SHEET PAGE 9 OF 5 

Travtrsc Direction: &s& 

Orifice I Gas Meter Reading I Stack I Probe I Box 

- -  
Prc test leak check Rate ( c f m ) O - G t  I s inches Hg (Vacuum) Leak Volume Start: *& ? Leak Volume End: 5 oL 
Post test leak check Rate (c€m) at inches Hg (Vacuum) Leak Volume Start: 

K value calculated by Checked bF 
Leak Volume End 

Operator Signature: ,/ 



PAGE X O F  5 DATE -u / fl- / Lg SAMPLING TRAINS DATA SHEET 

Project A: S”Y I62 6 5  Sample k t i o n :  r/k Opcratars: ’13LJK 

Prt test leak check Rate (cfm) at inches Hg (vacuum) Leak Votumc Start: 

Post test leak check Rate (cfm) o - d a t  \< inches Hg (vacuum) Leak Volumc Start: 

K value mlculatcd by: 
9 3 c k 

Checked by: 

Leak Volume End: 

Leak Volume End: c4 3 [ 
Opera tor Signature: 



QA/QC CHECKLIST 

PRELIMINARY DATA 

PAGE 1 OF 4 

Avg. AP 
Static positive or negative 

Client: 

o*e& 1 .k  142 -6 +-I+ 

Y 1 9 ,  -cw 

&A. Operator: 

Time per point 
Number of =dings per point 
Barometric Prrssurc Measured? 

Mercury 
Aneroid 

6 -m 

-L -m 

I 4  

Nickel plated stainless steel or 
Stainless Steel or 
Glass or 1 

1 

1 

Quartz 

Button Hook or 
Elbow 

I *  I 

fd 4 4 -  0 -  Cleaned according to pmtml I Round ? Undamaged? I 

Checked 
Temperature 250 f 25°F 
Stable 

j, A. 



PAGE 2 OF 4 

t 
Type "S" Of 

Other 
Property attached to probe 
(no interference with nozzle) 
Modifications -c.c+ 

Conncctcd to: 

--* 

.J 

inched rnanomcter J 
magnchiiic gauge Rangc: Division: 
micromanomctcr Range: 

QA/QC CHECKLIST 

PROJECT# s 4(626r 

11 PITOT TUBE!/MEER BOX 

FILTER HOLDER 

Borosilicate glass 

Other 

' li Teflon il 

It- Glass Fibre 
Q- 
Other 

Pilter checked visually for irregularities 
Filter centered properly 
Filter labelled 

Filter hcatcd 4 
Temperature (2% 2 2!7T) \ 

I J I  

Thennocouplc attached to trap 
XAD-2 Trap cavcrcd with foil at all times 

I 

c - 



QA/QC CWECKlLlST 

L V I  

Rccimlating pump set up propcriy 
Modifications -m 

Grease used on joints 
Silica gel typc -cc( 

New? 1 

PAGE 3 OF 4 

I I 1 
Pedomed I 
Rate -m b.u L cfm@ 'Hg - 

V' 

All openings of sampling train sealed 
Is n d c  sealed when pmbc is in stack with pump off 

Effective seal around probe when in-stack 
Probe m d  to traverse point at right time 

Is cart taken to amid maping nipple or stackwall 

c 

ti No. of Impinges 
I I II - -  

Contents #I -4 -w 

1 I 

I;- (3 #S -cu 

+f+ -ccI 

Impinger weights recorded 
I -  I II ~~ It Impinges properly assembled I \ /  I 

I I I t  Used? I d  I II 

I -  I It N o d e  and pitot tube kept paralfel to stack at all times Id I It 
Filters changed during run 
Any particulate tost during filter change 
Sorbcnt trap kept at 568°F 

K 

Probe temperature 250 2 25°F d< 
filter box temperature 250 2 25°F 

I L 

Data fonns completed and data mxrdcd properly 
Ice level checked I 
Condition of silica gel - 
Lcak checks at port changcs Ekforc -m 

?! .n& 
f\buta> 3- ' 

After 
Final leak raw acceptable 
General comments on sampling technique 
Sample recovery performed onde? 
Sample rccarcry performed by 
Clean-up a m  - General Environment 
Brushes: Nyion bristle 

' 

Other 

1 

Wash Bottles: Glass I I U 



QA/QC CHECKLIST 

PROJECT # yq I6265 

Petri Dishes: borosilicate glass 

Balance Tvpc 
plastic 

Calibrated or QC checked 
Probe allowcd to cool sufficiently 
Probe and sample train openings covcnd 
Silica Gel 

Leak free 
I I , 

I d ad &Y I /  1- o[&fift LQC- 
I -  Y 

I .  1 I 

Y / L a &  
Ccl - Actual k) M=u=d -(g) 

’ 

I 4 1  . 

probe liner 
front half filter holder 

Impingers 

1 

./ 

II 

Recovered according to protocol / I  
Weighted 

I 

t HZO/Rtcovtv data sheet Wmptctcd 
Blanks Collected 

Reagents 

I 

Condition/Coiour I :I 
Weighed d l  

/ 

/ 

~ -~ ~ 

Filter Handling 
Twtczew used? & / I  

~~~~~ 

S o l v e n t s  ~ 

Resin 
Btank Train 

Samples labelled and stored properly 

Sampies delivered to lab 
Liquid levels marked 

1 
probe/nde / I  
probe fitting 

. ~~ 

I 

1’ 
/’ 

J 

1’ 



c 

EPS l/RM/2 
SEMI-VOLATILE ORGANIC (SVOC) SAMPLING TRAIN L 

Nozzle, Probe Liner rn XAD Resin U Back HalfRiose il 
Wash and brush 3x 
each with hexant 
and acetone. 
RiasE 3x with 
WithrU---and 
andaatont. 

Weigh XAD Trap & 
~ a c o r d  weight 

Cap ends and 
wrapin foiL 

/ 

Container TS3 
Back Half Filter 

and Condenser Coil 

m w t :  s-ro f 

hitialwt: GZ-C 
Gain: 347'5- 
colour: C L 4  

Container TSS 
Impfnger Contento 

'lid Wt: "-1 
Colow 

seal and Label 

I Train & Proofing Idmtification 

b BOVAR-CONCORD EnvironmentaI 



A I R  TESTING SERVICES INC. METALS EMISSION REPORT 

CLIENT : RIGO AND RIGO 
JOBSITE : LAYTON UTAH 
REF.No. : 5 4 1 6 2 6 5  

RUN TIME : 10:48 TO 13:08 

METALS CONCENTRATION 

DATE : 9 5  11 20 

LOC. : B STACK 
RUN : T6-MP-A 

0.0 ug/DSm3 0.0000 gr/1000 DScf 
0.0 ug/Am3 0,0000 gr/1000 A c f  

METALS EMISSION RATE 0.000 mg/s 0.00 gr/hr 

SAMPLE GAS VOLUME 2.0636 DSm3 72.069 D S G ~  

AVERAGE I S O K I N E T I C I T Y  105.7 X 

FLUE GAS CHARACTERISTICS 

MOISTURE 11.71 % 

TEMPERATURE 

FLOW 

208.5 deg C 407.2 deg F 

46056 DSm3/hr 27108 DScfm 
98611 Am3/hr  58041 A c f m  

VE L OC I TY 19.24 m/s 3788.4 fpm 

GAS ANALYSIS 02 10.30 X 
c02 9.50 % 
co 0.00 % 
so2 0.00 x 

MOL. UT. 30.05 g/gmole D.B. 
MOL. UT. 28.64 g/gmole W.B. 

*STANDARD CONDITIONS : METRlC 25 deg C, 101.3 k P a  
: IMPERIAL 77 deg F, 29.92 in.Hg 



AIR TESTING SERVICES INC. METALS EMISSION REPORT 

CLIENT : RIGO AND RIGO 
JOBSITE : LAYTON UTAH 

REF.No. : 5416265 

DATE : 95 11 20 

LOC. : B STACK 
RUN : T6-MP-A 

STACK HEIGHT 35.4 m 116.0 ft. 

STACK DIAMETER 1.35 m 53.0 in. 

STACK AREA 1.423 m2 15.32 sq.ft. 

BAROMETRIC PRESSURE 86.7 kPa 25.60 in.Hg 

STATIC PRESSURE -137.0 Pa -0.55 in.H20 

NOZZLE DIAMETER 6.20 mn 0.2440 in. 

PITOT COEFFICIENT 0.798 

METER CORRECT I ON FACTOR 1.006 

CONDENSATE COLLECTION 

CONDENSATION IN IMPINGER 1 130.2 g 
CONDENSATION I N  IMPINGER 2 47.8 g 
CONDENSATION IN IMPlNGER 3 7.9 g 
CONDENSATION IN IMPINGER 4 1.0 g 

CONDENSATION IN IMPINGER 5 0.5 g 

CONDENSATION IN  IMPINGER 5 0.1 g 
SILICA GEL UEIGHT G A I N  13.8 g 

TOTAL MOISTURE GAIN 201.3 g 

METALS COLLECTION 

F I LTER METALS 
WASHINGS METALS 
IMPINGER METALS 

0.0000 mg 

0.0000 mg 
0.0000 mg 

TOTAL METALS 0.0000 mg 

TOTAL SAMPLING TIME 120.0 min. 



A I R  TESTING SERVICES INC. METALS EMISSION REPORT 

CLIENT : RIGO AND R I G O  
JOBSITE : LAYTON UTAH 
REF.No. : 5416265 

DATE : 95 1 1  20 

LOC. : B STACK 

RUN : T6-MP-A 

PT. T I M E  STACK VEL. ORIF. METER MTR. PROB. OVEN E X I T  PUMP UALL % 
NO. TEMP. PRES. PRES. VOL. TMP. TEMP. TEMP. TEMP. VAC. DIST. ISO. 

min. F in.H20 in.H20 cu.ft.  F F F F 

TRAVERSE NO. 1 

1 0.0 
1 3.0 
2 6.0 
2 9.0 
3 12.0 
3 15.0 
4 18.0 
4 21.0 
5 24.0 
5 27.0 
6 30.0 
6 33.0 
7 36.0 
7 39.0 
8 42.0 
8 45.0 
9 48.0 
9 51.0 
10 54.0 
10 57.0 

60.0 

40 1 
402 
387 
392 
403 
407 
408 
407 
407 
409 
41 0 
41 1 
41 0 
409 
410 
41 1 
408 
407 
404 
4P5 

TRAVERSE NO. 2 

1 
1 
2 
2 
3 
3 
4 
4 
5 
5 
6 
6 
7 

0.0 
3.0 
6.0 
9.0 
12.0 
15.0 
18.0 
21 .o 
24.0 
27.0 
30.0 
33.0 
36.0 

41 2 
41 1 
412 
41 1 
412 
412 
41 I 
414 
414 
41 1 
410 
409 
410 

0.500 
0.600 
0.600 
0.610 
0.850 
0.880 
0.780 
0.760 
0.820 
0 330 
0.650 
0.610 
0.560 
0.530 
0.650 
0.650 
0.700 
0.680 
0.530 
0.610 

0.900 
0.780 
0.830 
0.830 
0.830 
0.830 
0.880 
1 .QOO 
0.950 
0.780 
o . n o  
0.800 
0.850 

1.10 
1. .25 
1.25 
1.30 
2.10 
2.10 
1.70 
1.60 
1.90 
2.00 
1.40 
1.30 
1.10 
1.05 
1.40 
1.40 
1 .50 
1.45 
1.05 
1.30 

1.90 
1.70 
1.70 
1.70 
1.75 
1.75 
1.90 
2.10 
2.00 
1.70 
1.60 
1.65 
1.75 

285.71 
287.50 
289.41 
291.32 
293.25 
295.65 
298.03 
300.27 
302.41 
304.67 
307.06 
309.09 
311.03 
312.86 
314.63 
316.62 
318.64 
320.70 
322.79 
324.55 
326.47 

327.89 
330.25 
332.48 
334.72 
336.93 
339.20 
341.48 
343.82 
346.31 
348.70 
350.91 
353.10 
355.30 

74 232 245 41 
74 239 249 42 
75 241 249 40 
75 243 250 40 
76 241 250 40 
76 243 251 40 
77 244 251 42 
77 244 252 43 
78 245 252 44 
79 245 252 44 
79 245 252 44 
79 243 248 45 
79 241 249 45 
79 241 249 45 
79 240 248 45 
79 240 252 45 
80 241 252 45 
80 241 247 46 
80 241 246 46 
80 242 250 46 

78 239 241 48 
80 240 240 46 
80 241 240 46 
80 241 240 47 
81 240 246 48 
82 242 246 49 
82 243 239 50 
83 242 247 49 
83 243 246 50 
83 244 249 51 
84 244 249 52 
84 246 249 52 
85 246 250 51 

1.0 1.0 
1.0 1.0 
1.0 2.0 
1.0 2.0 
1.0 3.0 
1.0 3.0 
1.0 4.0 
1.0 4.0 
1.0 5.0 
1.0 5.0 
1.0 6.0 
1.0 6.0 
1.0 7.0 
1.0 7.0 
1.0 8.0 
1.0 8.0 
1.0 9.0 
1.0 9.0 
1.0 10.0 
1.0 10.0 

1.0 1.0 
1.0 1.0 
1.0 2.0 
1.0 2.0 
1.0 3.0 
1.0 3.0 
1.0 4.0 
1.0 4.0 
1.0 5.0 
1.0 5.0 
1.0 6.0 
1.0 6.0 
1.0 7.0 

108.3 
105.5 
104.4 
104.9 
111.3 
108.7 
108.4 
104.9 
106.5 
105 .B  
107.4 
106.0 
104.1 
103.4 
105.2 
106.8 
104.7 
107.7 
102.4 
104.2 

106.5 
107.6 
104.8 
103.3 
106.1 
106.4 
105.9 
105.9 
104.1 
106.0 
108.3 
103.9 
104.4 



AIR TESTING SERVICES INC. METALS EMISSION REPORT 

CLIENT : RIG0 AND RIG0 
JOBSITE : LAYTON UTAH 
REF.No. : 5416265 

PT.  TIME 
NO. 

m i  n. 

7 39.0 
8 42.0 
8 45.0 

9 51.0 
10 54.0 
10 57.0 

60.0 

- - -  - - - -  

9 48.0 

STACK 
TEMP. 

F 

407 
404 
405 
406 
406 
403 
401 

..---- 

VEC. ORIF. 
PRES. PRES. 
in.H20 in.H20 

0.700 1.60 
0,630 1.30 
0.730 1-60 
0.780 1.55 
0.780 1.65 
0.580 1.10 
0.550 1.05 

c----- ----.,- 

METER 
VOL . 

cu.ft. 

357.58 
359.71 
361.67 
363.81 
366.03 
368.23 
370.08 
371.92 

- - - I - -  

DATE : 95 11 20 
RUN : 16-MP-A 
LOC. : 6 STACK 

MTR. PROB. OVEN EXIT 
TMP. TEMP. TEMP. TEMP. 
F F F F  

- - - -  - - - - -  - - - - -  - - - -  
85 245 251 51 
85 244 250 52 
85 244 246 52 
86 243 249 52 
86 243 249 53 
86 243 2SO 53 
86 243 250 53 

PUMP WALL % 
VAC, D I S T .  ISO. 
in.Hg in. 
--1-- - - * - -  - - - - -  

1.0 7.0 107.3 
1.0 8.0 103.7 
1.0 8.0 105.4 
1.0 9.0 105.7 
1.0 9.0 104.7 
1.0 10.0 101.8 
1.0 10.0 103.8 

407 0.725 1.56 80 242 248 47 1.0 105.7 



ISOJSIWTIC TEST DATA FORM 

'"^: 
Sample Box Number: d Gas Meter Calibration Date: 

Node 1.D.: L?E A.$b N o d e  Diameter @I.): Calibration Date: &!p '$\/ 
T >fY Probe ID.: '1 -7' Pitot Coefficient: Calibration Date: 47 

Equipment Comments: 

Process Comments: 

' Y  Q 



MOISTURE mALysxs DATA SHEET 

BALANCE QC CHBCK 

A-M x 100 
A 

(10% 

Comments: 

Signature: Date: 



SAMPLING TMNS DATA SHEET PAGE - h F  Lfl 

Vcf. Gas Meter Reading 1 Stack 1 Probe BOX . Imp. 

m CP) 
Temp. Temp. 

XAD Meter Meter Vat. 
Temp. Inlet Outlet in Hg 
m m cx;) 

Temp. Temp. 
(“9 

I .# 

Prc test Icak chccfc Rate (dm) at kfinchcc Hg (Vacuum) 

Post test leak check Rate (cfm) dlc at %\ inches Hg (vacuum) 

K value calculated Checked bF 

Leak Volume Start: 

Leak Volume Start: 

~\rnRhfqsIDSmw 

Leak Volume End 
Leak Volume End: ,q, ( 



SAMPLING TRAINS DATA SHEET 

~~~ ~~ ~ ~ 

Pt T ~ c  Vcl. orifice Gas Meter Reading Stack 
pin.) (%) 'Press.  Prcss. Tcmp. 

0 2  

(AP) CAW Desired Actual ("9 
(fi3) (ft3) 

~~ 

Probe Box ' Imp. XAD 

rp> CR rP) 0 
Temp. Temp. Temp. Temp. 

I 

i 

Meter Meter Vac. 
met Outkt in Hg 
0 ('F) 

J 
/ 

Prc test leak check Fhtc (cfm) lm f  at inches Hg (Vacuum) 

Post t a t  leak check Rate (din) rO 1 c at 23 hchts  Hg (Vacuum) 

K value calculated bu: 

Leak Volume Start: 

Leak Volume Start: 

Checked b~ 
J 

Leak Volume End: 

~ e a k  Volume ~nd: ,-! 

Operator Signarm: x 



Vel. Gas Meter Reading I Stack I Probe 
’ Press. Temp. Temp. 

Meter 
Outlet 

‘(“F) 

77 

Box . Imp. 

0 (“P) 
Temp. Temp. 

Vac. 
in Hg 

0 fa 

zvo I Y7 
Z C b  t ’-c9 

@ i 
M /  
3 2  

Prc t a t  leak check Rate (cfm) @ \ r a t  1 3  inches Hg (Vacuum) 

Post test leak check Rate (dm) 0“ at /r inches Hg (Vacuum) 

K value catmlatcd by: 

tcak Volume Start: 

b k  Volume Start: 

Checked by: 

Leak Volume End 

Leak Volume End: ,q 



SAMPLING TWINS DATA SHEET PAGE S O F L  

Vcl. Orifice Gas Meter Reading O2 
(%I PrwS. 

(AP) 

Stack Probe Box . Imp. 
Temp. Temp. Temp. Temp. 

Ltak Volume End: Prc test leak check Rate (cfm) ,o d at 13 inches Hg (Vacuum) 

Post test leak check Rare (cfrn) idacf at inches Hg (vacuum) Leak VoIorne Start: Leak Volume End [ 
Leak Volume Start: 

K value a h l a t t d  bF Checked by: 
Opera tor Signature: ,?? 

b Mronmerrtal 
I 



QA/QC CHECKLIST 

XXEM l J 1  COMMENIS 

[ PRELIMWARY DATA 

Was preliminary vclocity profile performed? 
Avg. AP -m 

Static p i t h  or ncgativc -cy 

Awrage Temperature -m Y 

II' 

Estimate % H20 -m \y 
m c  How estimated? -cc( 

Estimate Gas Cornposition - 02%-ii, Cod%) /a CO@pm) 
How Estimated? -cw 

Proper n d c  selected? I/ 
K factor -c.w 

Number o€ sampling points per traverse 

Probe markings correct? / 
Time per point -I++ 

Number of reading per point 

L r n  

- .  

~~ ~ 

4 4 - b  

Barometric P m r t  M e a s u d ?  
M t m r y  
Aneroid 
Other I-%&/G- 

PROBB NOZZLE I 
I Nickel plated stainless steel or 1 I 

PAGE 1- OF 4 

Stainiess Steel or 
Glass or 
QWrtl 

Button Hook or 
abow 
CIc,aned according to protocol 
Round ? Undamaged? 

)I 11 Modifications: 

._ 

c/ 

c 

J 
' J  

II * II 

PROBE LINER: 
I 

Borosilicate or 
QUrtz or 

Other 
Cleaned according to protocol 1 
PROBE HEATING SYSIEht 

Chcckcd I/' 
Temperature 220 % 2S"P Ir / 

Stable / 



QA/QC CHECKLIST 

PROJECT # T"\\&lb'( 

Type 'S" Or 

Other 
PropcrIy attached to p& 

Modifications 
Connected to: 

(no interference with nozzle) 

inclined manornctcr 

PAGE'2 OF 4 

DATE: 7 (11 7. TEST f i4M.p * p 

1 

1/ 
-m 

f/ 

L I 

magnehiiic gauge Rmgc ' Division: 
micromanometer Range 

Pitot lines chccked for leak 

Orifice pressure gauge zeroed 1 A 

Pitot pressure gaugc Z c d  

Teflon 
Bomilicatc glass 
Other 

Meter box Ievtlled 

~ 

J 

d f  
Thermocoupk 

Typc Ic 
Temp. chcckcd against ambient temp 

FILTER HOLDER 

4 Bomsilicatt glass 

0 thcr 

Silicone / I  
Other 
filter assembly cleaned according to Pmtocctl 

L L/ 

Glass Rbrc 
Quartz 
Other 

filter chcckcd visually for imgularities 
Filter centered pmperiy 
Filter Iabcllcd 
Filter hcaecd 
Temperature (2%) f 2YF) 

L j  

b /  

WJ 

J 

I/ 
v 

Glass 
Uaancd according to protocol 
Thermocouple attached to trap 
XAD-2 Trap covlcd with foil at all times 



QA/QC CHECKLIST 

I rmh4 ! /I co- 
GLASWARE 

Qcaned and pmufcd according to protocol I 
IMPINGERS 

PAGE 3- OF 4 

1 

No. of Impinges 
Contents R1 

8 2  
#3 
#4 

-+rH - 
-cc-t 

-c-u 

-cc) 

Impinges pmpcriy assembled 
Recirculating pump set up properfy 
Modifications 
G m w  used on joints 

Is n o d e  scaled when probe is in stack with pump of€ 2 

t/ Is care taken to amid scraping nipple or stackwall 
Effective sea1 around probe d e n  in-stack 

I /  

-cc, 

1 

~ ~ 

Probe movtd to traverse point at right time 
N d c  and pitot tube kept parallel to stack at all timcs 
Filters changed during run F 

x 
L4Vq 
V 
c/ 

I/ 

Any particulate lost during fdter change 

Sorbcnt trap kept at ,WF 

Rltcr box temperatun w) 2 2YF 
Data forms completed and data recorded pmpedy 

Condition of siIica gei -m 

Lcak chedu at port changes Befort -m ,d/<cfm@ 23 

Final lcak race acceptable -m 

General comments on sampling technique 

SampIe ruxwcry ptrtonned an-site? J 

Probc temperature 250 2 25°F 

v" 

Ice level checked 

,;,,CA 
1 

JK cfm@ 23 'Hg After -m 

c€m@ "% 
-m 

Sample rcccwcxy pcrformcd by 
Clean-up area - General environment -m 

New? 
US&? 

4 

'7 

~~ 

Brushex Nyton bristle 
Other 

Wash Bottlcs: Glass 

~ 

J I  /- 

I 
I 



QA/QC CHECKLIST 

Teflon 
Polyet hylcnc 
Other 

Storage Containers: 
Bomilicatc glass 

Cap Material 
Polyethylene 

Lcak fret 

Petri Dishes: bomsilicate glass 

PAGE 4-OF 

-4 

I f -  

-m -CKb v-- 

d 
- __ 

plastic 
Balance Type 
CaIibratcd or  QC checked 
Probe allowed to cbd sufficiently 
Probc and sample train open- cuvcrtd 
Silica Gel 

Condition/Colour 
Weighed 

Filter Handline: 

/ 
rccI Lh-M L , / L  oc-& - 

k) M a m m d  - Actual 

r /  

I /  

~ ~~ ~~ 

nKcacrs used? 
Condition? 
Colour of Filter 
Poi1 Wrapped? 

Acctont 
0 thcr 

Particulate Recovered from 

Probe Rinses 

I/ 

ir 
I 

1 

pmbc/nonlc 
probe fitting 
probe liner 

I/ 
J 
tl 

frnpingen 
Rtcovcrcd according to protocul 
Wcighted 
H20/Rcmnry data sheet completed 

Blanks Collected 

I 

. ~ 

Reagents 
Solvents 
k i n  
Blank Train 

Samplcs labelled and stored properly 
Liquid levels marked 
Samplcs delivered to lab 

~~ ~ 

P 
L/ 
d 



. . .  . . .  . _,.- . 

EPA METHOD 29 
METALS / PARTICULATE (MP) SAMPLING TlRAXN 

RECOVERY DATA FORM 
yq/. /q- 2 r / l  TEST# -* bod\ P-/l DATE 

1 I 

- .  

I- I 

? -- 
b BOVAR-CONCORD Environmental EhuNrtmkr: 



MOXSTIJRE: ANALYSIS DATA SHEET 

BALANCE QC CHECK 

A - x 100 (10% 
A 

Signature: Date: 

1' 



DATl2 &/s/Ly SAMPLING TRAINS DATA SHEET PAGE 2 OF 

Traverse #: I '  Traverse Direction: b L Start ?"lrnc: '-3x finish Time: 

1 o2 I VC!. Meter 
Inlet 

0 

Time 
( M w  

Gas Meter Reading Stack 
Temp. 
l"F) 

Probe 
Temp. 
0 

B O X  

Temp. 
CP) 

Imp. 
Temp. 
("P) 

XAD 
Temp. 
rn 

Meter 
Outlet 

0 

Vac. 
in Hg 

6 

9 
4 

Prc test teak check Rate (cfm)(? ,o\ at !< inches Hg (vacuum) Leak Volumc Start: ,T% 2.a Leak Volume End: 1.y 3 8  
Post test leak check Rate (drn) at inches Hg (Vacuum) Ltak Volume Start: 

K value calculated by Checked by 
Leak Volume End: 

Opera tor Signature: 



PAGE 3 OF= DATE: / CT SAMPLING TRAINS DATA SHEET 

02 VC!. orifice Gas Mctct Reading Stack Probe 
P W .  PIES, Temp. Temp. 
(4 (AH) Desired Actual rn m 

P3) Ut3) 

I I 
Prt test Ieak check Rate (cfm) at inchcs Hg (Vacuum) Leak Vofumt Start: 

Post test leak check: Rate (cfrn@D\ %t 1 7 i n c h c s  Hg (vacuum) Lcsk Volume Start: 

K value calculated by: 

I zq k'4 
Checked br 

Meter Meter 
Temp. Temp. Temp. Outlet 

Vac. 
in Hg 

6 
6 

Leak Volume End: 



PAGE O F C  DATE; 2& 1 II, 15s SAMPLING TRAMS DATA SmET 

Leak Volume End 'rd= 3% Prc test leak check: Rate (cfm) 0 -at at =inches Hg (vacuum) Leak Volume Start: $30 I 
Post test leak check Rate (cfm) at inches Hg (Vacuum) Leak Volume Start: 

K Mfue calculated by: Checked by: 

Meter 
Outlet 

("P) 

Leak Volumc End: 

Operator Signature: 



PAGE OF s DATE: 7& / /= SAMPLING TRGMS DATA SHEET 

Pt. Time Vcl. Orifice Gas Mctcr Reading Stack Probe B O X  Imp. XAD Meter Meter Vac. O2 

(ft3) I 
Temp. Temp, Temp. Outlet in Hg 
(“P) 

“ I 

Prc test leak check Rate (cfm) at Inchcs Hg (vacuum) Leak Volume Start: Leak Volume End: 

Past test leak check Rate (cfrn) 0 4 at \ <’ tnches Hg (Vacuum) Leak Volume Start: L G J ?  
K value calculated by: Checked by: 

Ltak Volume End 

Operator Signaturc: 



QA/QC CHECKLIST 

Xlmc per point 
Number of reading per point 

MClCUry 

Barometric frtssurc Measured? 

Aneroid 

PAGE 1 OF 4 

cc+ 
67 
3 CCI 

~ ~~ 

Glass or 
Qua* 
Button Hook or 
Elbow 
Ctcaned according to protocol 
Round ? Undamaged? 

PROBE NOZZLE: 
Nickel plated stainless steel or 
Stainless Steel or 

I 
. ~ ~~ ~~ 

/ 

* 

( ' 4 - w -  , C 1 - W  & 7 % - c x  A 
I/- 

chocked d l  
Tcmperaturc 250 ,t 2°F v 
Stable 

I 

Quartz or I Other 



QA/QC CHECKLIST 

Meter box lcvtllcd 
Gas Temperature Sensor 
T h c r m ~ u p l c  

PAGE 2 OF 4 

d 

Other 

cw 

magnehilic gauge 
mimmanomctcr 

Pitot lines checked for leak 

Range: Division: 
* 

I Range: 

:I Pitot pressure gauge zeroed 
Orifice pressure gauge zerocd 

Bomilicate glass d I Other 

Teflon 
Borosilicate @ass 

Other 

I 

GASKET MATERIAL 

Silicone 
Other 

FfLTER TYPE 
I 

I Glass Abrc 
Quartz 
Other 1 

Filter checked visually for irregularities 
Filter centered properly 

11 Filter Iabcflcd II 

Thermacauple attached to trap 
XAD-2 Trap covcrtd with foil at all times 

/ 

J L 



QA/QC CHECKLIST 

PROJECT# S L f ( 0  L G  jd 

. -  
#4 
#S 

4%- 

Impingcr weights nxordcd 

Impinges properly assembled 
Rccirculating pump set up properly 
Modifications 

I 

Cleaned and pmfcd according to protocol C L )  07 &lL 91 i: 
lMPINGERS I t I 

I',UIJ c 
w7 -m 

. 3 -  
-ccI 

-w 

No. of Impingcrs -cu 

m7 
P 4 D Z  

Contents #l -m 

#2 -c.c( 

%3 - fl <n? 

Silica gei type 
New? 
Used? 

-cw 

1 I It Grcasc used on joints I V I  II 

Rate 
All openings of sampling train seafed 

I 
-m G.d\ cfm@ 5- "Hg . 

I 

L 

frabc m d  to traverse point at right time 
N d e  and pitot tube kept parallel to stack at all times 
Filters changcd during run 

t 

x 
'q' 
v', 

Any particulate lost during fiIttr change 
Sorbcnt trap kept at 168°F 

, Probc temperature 250 2 25°F I b' I 

Leak checks at port changcs 

final leak race amptable 
General comments on sampling technique 
Sample rccuvcry performed on-site? 

Clean-up area - General Environment 

&fore 
After 

' Sample recovery performed by 

Brush- Nylon bristle 

C*G( T cfm@ 14 "Hg - 
CJc& i dm@ ' I  7 "Hg 
0 -0 c cfm@ "Hg 

* 
-cc+ 

-cw 

v .  
-m K b /  y-4 
-ccI / T O $ -  
L/ 

I 1 11 Wash Bottles: Glass 1 1 it 
I. 



QA/QC CHECKLIST 

- I '  1 

Filter Handling 

Twttzers used? 4 
Condition? 

Colaur of Filter r C;tLA"c 
Foil Wrapped? -- 

Probe Riwcs 

PAGE 4 OF 4 

probc/noztle 
probe fitting 
probe liner 
front half filter holder 

Impingcrs 
Rtcovcrcd according to protom1 
Weigh tcd 
H~O/RUXWXY data Sheet COmpteted 

Blanks Collected 
Reagents 
Solvents 
Resin 

1 I li Teflon 1 L - 4  

/ 
J 

/ 
/ 1 
J 
c 

/ 

/ 

/ 
J 

Pol yet hylene 
Other 

Storage Containers: 

Blank Train 
-~ ~ - - -  ~ 

Samples labelled and stored propcriy 
Liquid Icvcls marked 
Samples delivered to lab 

I I It Borosilicate glass I -4 I 11 

-I 
J 

/ t  

~ 

II Pol ye thyfenc I 

plastic I 

LQJ IocLcb Balance Typc -cw I Calibrated or QC checkad - Actual k) Mcasurtd (g) 
I J 

i/ Probe allowcd to cool sufficiently 
Probe and sample train openings m r t d  
Silica Gel 

* 

a n d  i t isn/Colour zc2, I-- \&& 

weighed J 



EPS l/RM/2 
SEMI-VOLATILE ORGANIC (SVOC) SAMPLING TRAIN 

XAD Resin U 
Wash and brash 3x 
c a c h w i t h w  jx 
andacttone. 
Rinse 3x with 
with- and 
andacctont. 

WJghXADTrapL Weigh impingm and 
I u x d W t s .  Empty 
contents of #l, #2 and 
#3 into container. 

a#&r. 

Rtmovc and plact on 

fold in hatf and 
pre-cteancd foil 

1 1 
I 

-1 Back Half Rinse I Container= 731 
F l l h  I Container TS3 

Back Half FiIter 
and Condenser Coil I Container Ts5 

ImpInger Contents 

\ 
Final WL: J '\ 

Wrap in Foil I Initial Wt: 
(+in: -1 ' 
colour: 

Traio & b S n g  Idtndficadon 

Train No,: 

b BOVAR-CONCORD Environmental 

I& 
I 



I -  , 

1 

AIR TESTING SERVICES INC. METALS\ EMISSION REPORT 

CLIENT : RIGO AND RIGO 
JOBSITE : LAYTON UTAH 
REF-No. : 5416265 

RUN TIME : 16:04 TO 18:57 

METALS\ CONCENTRaTION 

METALS\ EMISSION RATE 

SAMPLE GAS VOLUME 

AVERAGE ISOKINETICITY 

FLUE GAS CI-UIRACTERISTICS 

MOISTURE 

TEMPERATURE 

FLOW 

VELOCITY 

GAS ANALYSIS 02 
c02 
CQ 
so2 

DATE : 11-20-95 
RUN : T7-MP-B 
LOC. : B STACK 

0.0 ug/DSm3 0 . 0 0 0 0  gr/lO00 DScf 
0 .0  ug/Am3 0 . 0 0 0 0  gr/1000 Acf 

0 . 0 0 0  mg/s 

2.1393 DSm3 

109.3 % 

15.33 % 

0 . 0 0  gr/hr 

75 .540  DScf 

183.7 deg C 3 6 2 . 7  deg F 

46164 DSm3/hr 27171 DScfm 
97761 Am3/hr 57540 Acfm 

19.08 m/s 3 7 5 5 . 7  f p m  

10.40 % 
9 . 7 0  % 
0 .00  % 
0 . 0 0  % 

MOL. WT. 30 .08  g/gmole D . B .  
MOL. W T -  28 .23  g/gmole W.B. 

*STANDARD CONDITIONS : METRIC 25 deg C, 101.3 kPa 
: IMPERIAL 77 deg F, 2 9 . 9 2  in.Hg 



F '  

A I R  TESTING SERVICES INC. METALS\ EMISSION REPORT 

CLIENT : RIGO AND RIGO 
JOBSITE : LAYTON UTAH 
REF.No. : 5416265 

STACK HEIGHT 35.4 rn 

STACK DIAMETER 

STACK AREA 

1.35 rn 

1 . 4 2 3  m2 

BAROMETRIC PRESSURE 86.7 kPa 

STATIC PRESSURE - 1 2 4 - 5  Pa 

NOZZLE DIAMETER 6 . 2 0  mm 

DATE : 11-20-95 
RUN : T7-MP-B 
LOC. : B STACK 

116.0 ft, 

5 3 . 0  in, 

15.32 sq.ft. 

2 5 . 6 0  in.Hg 

- 0 . 5 0  h . H 2 0  

0 . 2 4 4 0  in. 

PITOT COEFFICIENT 0 . 7 9 8  

METER CORRECTION FACTOR 1.006 

CONDENSATE COLLECTION 

CONDENSATION IN IMPINGER 1 149.3 g 
CONDENSATION IN IMPINGER 2 91.0 g 
CONDENSATION IN IMPINGER 3 22.4 g 
CONDENSATION IN IMPINGER 4 3.5 g 
CONDENSATION IN IMPINGER 5 0.9 g 
CONDENSATION IN IMPINGER 6 1.8 g 
SILICA GEL WEIGHT GAIN 16.0 g 

TOTAL MOISTURE GAIN 284.9 g 

METALS\ COLLECTION 

FILTER METAL&\ 
WASHINGS METALS\ 
IMPINGER METALS\ 

TOTAL METALS\ 

TOTAL SAMPLING TIME 

0.0000 mg 
0 . 0 0 0 0  mg 
0.0000 mg 

0 . 0 0 0 0  rng 

120 .0  min 



AIR TESTING SERVICES INC. METALS\ EMISSION REPORT 

CLIENT : RIGO AND RIGO 
JOBSITE : LAYTON UTAH 
REF.No., : 5416265 

DATE : 11-20-95 
RUN : T7-MP-B 
LOC. : B STACK 

PT. TIME STACK VEL. ORIF. METER MTR. PROB. OVEN E X I T  PUMP WALL % 
NO. TEMP. PRES. PRES. VOL- TMP. TEMP. TEMP. TEMP. VAC. DIST,  ISQ. 

min . F in.H20 in.H20 cu.ft. F F F F in.Hg in. 
- - _  - - - -  - - - - -  - - - - - -  - - - - - -  - - - - - -  - - - -  - - - - -  - - - - -  ---s - - - - -  - - - - -  - - - - -  

TRAVERSE NO. 1 

1.0 1.0 110.1 1 0.0  4 0 5  0 .640  1 . 4 0  374.62  7 9  240 2 5 1  53 
1 3 . 0  3 9 6  0 .640  1-30 376.62  82  240 2 5 2  5 4  1 . 0  1 . 0  1 0 7 . 6  
2 6 . 0  364  0 . 5 5 0  1 . 3 0  3 7 8 . 6 0  8 1  240 2 5 2  4 9  1.0 2 . 0  1 0 9 . 0  
2 9 . 0  364  
3 1 2 . 0  369  
3 15.0 370  
4 1 8 . 0  368  
4 21 .0  367  
5 2 4 . 0  366  
5 2 7 . 0  366  
6 3 0 . 0  366  
6 33.0 365  
7 3 6 . 0  366  
7 3 9 . 0  367  
8 42 .0  3 6 5  
8 4 5 . 0  362  
9 4 8 . 0  350  
9 5 1 . 0  348  

1 0  5 4 . 0  3 3 9  
1 0  5 7 . 0  3 4 1  

6 0 . 0  

TRAVERSE NO. 2 

1 0 . 0  
1 3 . 0  
2 6 . 0  
2 9 . 0  
3 1 2 . 0  
3 1 5 . 0  
4 1 8 . 0  
4 2 1 . 0  
5 2 4 . 0  
5 2 7 . 0  
6 3 0 . 0  
6 3 3 . 0  
7 36.0 

3 6 2  
363 
3 6 1  
363 
3 6 4  
3 6 2  
365 
366 
366  
361 
361 
359 
359 

0 . 7 4 0  
0 . 8 5 0  
0 . 8 5 0  
0 . 6 0 0  
0 . 6 3 0  
0 . 5 8 0  
0 . 6 0 0  
0 . 6 5 0  
0 . 8 5 0  
0 . 8 5 0  
0 . 7 0 0  
0 .800  
0 . 8 5 0  
0 . 5 5 0  
0 .600  
0 .500  
0 . 5 0 0  

0 . 7 5 0  
0 . 7 5 0  
0 . 7 6 0  
0 . 7 5 0  
0 . 9 0 0  
0 . 7 5 0  
0 . 9 5 0  
0 . 9 5 0  
0 . 9 5 0  
0 . 8 5 0  
0 . 8 6 0  
0 .820  
0 . 8 3 0  

1 . 7 5  380.49 82  
2 . 0 0  382.74 83 
2 . 0 5  385.07  83 
1.40 387.46  83 
1 . 4 0  389 .48  84 
1 . 3 0  391.49  84 
1 . 3 5  3 9 3 . 4 1  84 
1 . 4 5  3 9 5 . 3 7  84 
1 . 7 5  3 9 7 . 4 1  84  
1-90 399 .68  84 
1 . 8 5  402.00  84 
1 . 8 5  404.30 84  
1-90 406.59 84 
1.10 408.98  8 4  
1.20 410.89 84  
0 . 9 5  412.80 84 
1.05 414.56  84 

416.38 

240 
242 
243 
244 
244 
245 
244 
244 
244 
244 
244 
244 
244 
244 
243 
243 
243 

1.80 
1.75  
1 - 7 5  
1 . 7 5  
2 . 2 0  
1.7s 
2 . 2 5  
2 . 2 5  
2 .25  
2 .00  
2 .00  
1 . 9 5  
1.95 

4 1 7 . 1 1  80 2 4 1  
419.39  82  2 4 1  
4 2 1 . 6 5  83 243 
423 .91  83 243 
426.17  83  243 
428.62 84  244 
4 3 0 . 8 9  84 243 
433.40  8 4  243 
435.95 84  244 
438.46  85  244 
4 4 0 . 8 7  8 5  243 
443.25 8 5  244 
445.59 8 5  244 

2 5 1  4 8  
252 4 7  
2 5 1  4 8  
2 5 1  5 0  
2 5 2  5 1  
250  5 1  
249  5 2  
248  5 2  
2 4 9  52  
250  52  
251 5 2  
2 5 1  5 4  
252 5 4  
252  47 
2 5 2  45  
2 5 2  43 
2 5 2  43  

253 
250 
253 
247  
246  
2 4 5  
245  
247 
247 
2 4 7  
2 4 7  
2 4 7  
246 

4 1  
3 9  
3 9  
3 9  
3 8  
3 9  
40 
4 0  
4 1  
4 1  
4 1  
4 1  
42  

1.0 2 . 0  
1.0 3.0 
1.0 3.0 
1.0 4.0 
1.0 4 . 0  
1.0 5 . 0  
1.0 5 . 0  
1.0 6 . 0  
1 . 0  6 . 0  
1 . 0  7 . 0  
1 . 0  7 . 0  
1 . 0  8 . 0  
1 . 0  8 . 0  
1.0 9 . 0  
1.0 9 . 0  
1.0 10-0 
1.0 10.0 

1.0 1.0 
1.0 1.0 
1 . 0  2 .0  
1 . 0  2 . 0  
1 . 0  3 . 0  
1 . 0  3 . 0  
1 . 0  4 . 0  
1 . 0  4 . 0  
1.0 5 . 0  
1.0 5 . 0  
1.0 6 . 0  
1.0 6 . 0  
1.0 7.0 

1 1 1 . 9  
1 0 8 . 2  
111.1 
1 1 1 . 4  
1 0 8 . 0  
1 0 7 . 4  
107- 8 
107.9 
1 0 4 . 9  
1 0 7 . 3  
1 1 7 . 3  
1 0 9  * 1 
1 1 0 . 3  
108.5 
1 0 3 . 8  
104  - 2  
1 0 7 . 9  

1 1 2 . 8  
111.5 
110 .5  
1 1 1 . 4  
110.3 
111.6 
110.0 
1 1 1 . 7  
1 0 9 . 9  
111.1 
109.1 
3 0 9 . 7  
1 0 8 . 5  



AIR TESTING SERVICES I N C .  METALS\ EMISSION REPORT 

CLIENT : RIGO AND RIGO 
JOBSITE : LAYTON UTAH 
REF.No. : 5416265 

PT. TIME 
NO. 

min . 

7 39.0 
8 42.0 
8 45.0 
9 48.0 
9 51.0 

10 54.0 
10 57.0 

60.0 

- - -  --I- 

STACK 
TEMP. 

F 

3 5 8  
357  
3 5 7  
355  
3 5 5  
3 5 6  
3 5 3  

- - - - -  

VEL . 
PRES . 
in. H20 
- - - - - -  

0 . 8 7 0  
0 . 8 5 0  
0 . 8 0 0  
0 . 7 0 0  
0 . 7 5 0  
0 . 7 8 0  
0 - 7 0 0  

ORIF. 
PRES . 
in. H20 

METER 
VOL . 
cu.ft. 

2 . 0 0  
2 . 0 0  
1.85 
1 . 7 0  
1 . 7 5  
1 . 7 5  
1 . 4 0  

447.92 
450.30 
4 5 2 . 6 6  
455.02 
457.14 
459 - 3 7  
461.60 
4 6 3 -  7 3  

MTR . 
TMP. 

F 

85  
85 
85 
85  
85  
85 
85 

- - - -  

DATE : 11-20-95 
RUN : T7-MP-B 
LOC. : B STACK 

PROB . 
TEMP * 

F 

244 
244 
244 
244 
244 
244 
244 

--I-_ 

OVEN E X I T  
TEMP. TEMP. 
. F  F 

246 42 
246 42 
247 42 
248 42 
247 42 
247 4 1  
247 4 1  

- - - - -  - - - -  

PUMP 
VAC * 
in. Hg 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

- - - - -  

WALL % 
DIST. ISO. 
in. 

7 . 0  108.2 
8 - 0  108.5 
8 - 0  111.8 
9 . 0  107.1 
9 . 0  108.8 

10.0 106.8 
10.0 107.4 

A d - - -  - _ - _ _  

363 0 . 7 4 1  1 . 7 1  a3  243 249 45  1.0 1 0 9 . 3  



ISOKINETIC TEST DATA FORM 
/- 

Sample ~ y p e :  N\> Reference Method: /:/A 2 c/ Page j of f' 
/J-.+f;.I , L/f& 1* 

T)-// 2s 

I Client: [&$,) 1 j- ry;> City, Province: 
Project Number: 5HY/&zkf' Test Number: -77 -M?&- 

Start Time: /i$ - 2 1  F ~ h  Time: /b'*T? 
Barometric Press. (in Hg): 2-f @ Stack Press(i H20):+ or -: J a s  
Stack Diameter (h): .- Length x Width: - 
Stack Height (ft): i lii, cydonic mow: Yes No - 
Sample Box Number: '7-3 Gas Meter Factor: 1- O0 Calibration Date: J- 

Sample Location: 6 Si-fl'K Date: 

x -- 

Node I.D.: 9, I Node  Diameter (in.): 7 Calibration Date: lzy, 
Probe ID.:  7/- 7' Pitot Coefficient: Wbration Date: 



MOISTURE mAlLysrs DATA SHEET 

Signature: 

BALANCE QC CHECK 

A - x 100 
A 

(10% 

Comments: 

Date: 



D A ~ Z / L  jF SAMPLING TRAINS DATA SHEET PAGE OF 

Travcrsc Direction: Start Time: \b 0 Y Fdsh Tmc: 1-7.3 -7 Run 8: Traverse#: 

Stack 
Temp. 
("F) 

401' 
3 w  
?& Y 
--by 

Probe I Box Meter I Meter 

. 

Pt T ~ c  Vel. orifice Gas Meter Reading 0 2  
w.1 (%I P m .  PrcsS. 

Vac. 
in Hg 

It 3 

XAD 
Temp. 

J$ 

I 

Temp, Temp. 
("n ("n 

! J  

7-7 



SAMPLING TRAINS DATA SHEET PAGEL OF S 

I 

Stack Probe 
Temp. Temp. 
(“F) (“F) 

Pre test leak check Rate (cfm) d?(% at Id? inches Hg (Vacuum) 

Post test leak check Rate (dm) Ocl+ at inches Hg (Vacuum) 

K M~UC calculated by. 

Leak Volume Start: 

Leak Volumc Start: 

Checked bF 

B O X  Imp. XAD Meter 
Temp. Temp. Tcmp. Met 
(“P) (“F) c“p) 

- Leak Volume End: 

Meter Vac. 
Outlct in Hg 
(“F) 

. 
Leak Volumc End: ----75?/ 



DATE: fc/&- /*E SAMPLING TRAINS DATA SHEET PAGE OF 

Stack 
Tcmp. 
(‘F) 

%+.z, 

Probe 
Temp. 
cp> 

m ( 

Box 
Tcmp. 
0 

?53 

xA.D Meter Meter Vac. 
Temp. Temp. Inlet Outlet in Hg 
(“F) c”p) m (“F3 

7/  /, 3 

Vel. Gas Meter Reading 
Press. 

2.450 
’2 53 

2Y3 

Prc t a t  leak check Rate (cfrn) / c inches Hg (Vacuum) Leak Volume Start: Leak Volume End 

Post test leak check: Rate (efm) h/c at inches Hg (vacuum) Leak Volume Start: Leak Volume End 

K value otculatcd bF Checked by: 



SAMPLING TRAINS DATA SHEET r - T '  PAGE - OF - 

Orifice Gas Meter Reading 
Prrss. 

cstrcd Actual 

(ft3, (ft3) 

I 1 

Stack 
Temp. 
CF) 

'35 7 
353 

3FJ' 
33% 
353 

Probe BOX . Imp. XAD Meter Meter Vac. 
Temp. Temp. Temp. Temp. Inlet Outlet in Hg 

PIX test leak check Rate (dm) ,@ at Ir/ incha  Wg (Vacuum) 

Post t a t  leak check Rate (cfrn) gflrr at ?z inches Hg (Vacuum) 

K value calculated bF 

Leak Volume Start: 

Lzak Volume Start: 

Lcak Volume End: 

Leak Volume End 
Checked by: 



QA/QC CHECKLIST 

Number of readings per point 
Barometric Pressure Measured? 

Mercury 
Aneroid 

PAGE 1- OF 4 

-m 2 
v 

i 

r\ 
Client: R i  Location: 6 Operator: . Q 

Sample Type: MC Reference Method: @,A ,v\2q 

Quartz 
Button Hook Of 

Elbow 
Cleaned according to  protocol 
Round 7 Undamaged? 

I1 11 Modifications: 

i/' 
r/ 

4 
c 

.II 

II - II 

Borosilicate or 
Quartz or 

AEM ] J I  co- 1 PRELIMINARY DATA 

I iT 

Avg. AP -ccI 

Static positive or negative 444 

Average Temperature -*c, 

Estimate % %O -)Iw 

How estimated? -m 

Other 
Cteaned according to protocol M 

Stainless Steel or 
GiaS!i or 

Ch&d 
Temperature 250 2 SOP 
Stablc 

LT 

I A  

4 /  



QA/QC CHECKLIST 

PROJECT# - y y  ,(&r/ 

Other 
Pmpcriy attach4 to probe 
(no interference with nozzle) 
M d i  fica t ions 
Connected to: 

inclined manomctcr 
magnchilic gauge 

PAGE2 OF 4 

TEST - w? -.d 

cl 
-m 

I/ 
I 

Range: ' Division: 
1 \ 1  

micromanometer Rangc 

U 
Pitot prcssurc: gauge z e d  V 
orifice prcssurt gauge z e d  

Pitot lines chcclccd for leak 

J 

Meter box lcwllcd J I 

Thermocouple 'd 

Type I <  
Temp. checked against ambient temp 

BorosiIicate glass L/ 

Gas Tempcratun Sensor 
1 1  

J l  
FILTER HOLDER 

0 ther 

FEUTMATERIAL 

ti Teflon Id1 il 

Silicone 
Other 
Filter asscmbly cleaned according to P r a t m l  

I -  . J 
Borasilimtc @ass 

0 t her 
I I 

i/ 

c/ 

Glass Fibre 
Quartx 
Other 

Rlter checkcd visually for irregularities 

Filter labelled 
Filter hcatcd 

Filter ctnteFGd propcrly 

Temperature (W, 2 Sop) 

/ 

J 
J 
L P  

J 1 

Glass 
Cleaned amrding to protocol 
'xhcrmocouple attached to trap 
XAD-2 Trap covered with foil at all timcs 

A !  

LM ,K 
V 



QA/QC CHECKLIST 

I 
No. of Impingers 
Contents %I - 

r 
6L-k 
hr,lkr c. 

RLL\L 
x4 bL.A 

P L f -  q-f-. -~ - 

Pm - UIIZL __ 

4fh 

-m I 
#2 - -ew 

#3 . -m 

t * 

- ~ 

%5 lccI 

#6 -+cI 

Impingcr weights recorded W S , L .  
Impingers propcdy assembled 

Modifications -m 

Grcase used on joints 

Rccimlating pump set up property 

I 
Silica gel type -c.w 

NCW? 

USCd? 
Pre Test Ltak Check 

Performed 

Rate -cw ,uO&cfm@ /b ‘Hg. 

b., All openings of sampling train scaled 
Is n o d e  scald when probe is in stack with pump o€f 
Ls cart taken to avoid scraping nipple or stackwall 
EXfcctivC sea1 around probe when in-stack 

J’ 
F 
J 

PAGE 3- OF 4 

Probe moved to traverse point at right time 
Nozzle and pitot tube kept parallel to stack at all times 
IFiltcrs changed during run 
Any particulate lost during filter change 
Sohent trap kept at 56!3”F 
Probe tcmperaturc 250 2 25°F 

Ii Cleaned and proofed accordinR to pmtml 1 L f I  il 

f 

/I/ 
7c 

L/ 
Filter box temperature 250 c 25°F 
Data forms completcd and data mmrdcd properly 

Condition of silica gel -m 

l c /  

I /  
Ice level checked 1 4  

Leak checks at port changcs Before - 
After -m 

t 

i cfm@ 27 ‘Hg 
# dO’+C€m@ k‘ ‘HE 

Ptnal teak face acceptable 
General comments an sampling technique 
Samplc rcarrcry performed on-sitc? 
Sample rccovtry pcrformcd by 
Clean-up a m  - Genera1 Envimnmcnt 
Bwhcr: Nylon bristle 

Other 
1 Wash bttlcs: Glass 1 I U 

I &7/y cfm@- zz ‘Hg -m 

-m 

v 
-m 

-m 

v 



QA/QC CHECKLIST 

GGidition/Colour 
Weighed 

Filter Handling 
l3veexers uscd? 
Condition? 
Colour of Filter 
Foil Wrapped? 

PAGE 4-OF 

*J 

L j  

I 

rIEh4 J I  COMMENIS 
Teflon I 

Acetonc 
Other I hcl Vb7P 

Particulate Recovtred from 
probe/no;ale I /  

probe fitting 
probe h e r  
front half fitter hoider 

I/ 
W 

I /  

Weight4 I u  
H 2 0 / R m r y  data sheet completed v 

Blanks Collected 1 c 

Resin 
Blank Train 

Samples labelled and stored properly 
Liquid levels marked 
Sarncks delivered to lab 

v 
I/ 



METHOD 26 
HCI SAMPLING DATA FORM 



MOISTURE ANALYSIS DATA SHEET 

BALANCE QC CHECK 

A - x 100 
A 

(10% 

Comments: 



HCI METHOD 26 SAMPLING TRAIN 
RECOVERY DATA FORM 

m Impingers 1 and 2 I Impingers 3 and 4 I 
Weigh impingm 
Empty contents into 
containex and 
rinse with DI watcr 

Wugh impingas 
Empty contents into 
container and 
rinse with DI water 

Impiagers 1 and 2 
0,l N H2S04 Contents 

and DI Water Rinses 

I I 

Impingere 3 and 4 
0.1 N NaOH Conteots 
and DI Water Ruses 

L Mark Uquid Level 1 Seal and Labet 

I Train Identification I 
~ ~~ 

Train No.: 

0.1 N H2sO4 Batch No.: 

DI Watcr Batch No.: 

0.1 N NaOH Batch No.: 21 
Reagent Blank Eubmiatd: 

b BOVAR-CONCORD Environmental 



. 

AIR TESTING SERVICES INC. ORGANICS EMISSION REPORT 

CLIENT : RIGO & RIGO 
JOBSITE : LAYTON UTAH 
REF.No. : 5416265  

DATE : 11-20-95 
RUN : T7-OC-B 
LUC. : B STACK 

RUN TIME : 1 4 ~ 3 2  TO 17:07 

ORGANICS CONCENTRATION 

ORGANICS EMISSION RATE 

SAMPLE GAS VOLUME 

AVERAGE ISOKINETICITY 

0 . 0  u g / ~ ~ m 3  
0.0 ug/Am3 

0 .000  mg/s 

1 . 6 5 4 4  DSm3 

101.6 % 

0 . 0 0 0 0  gr/lOOO DScf 
0 . 0 0 0 0  gr/lOOO Acf 

0 . 0 0  gr/hr 

58.417 DScf 

FLUE GAS CKARACTERISTICS 

MOISTURE 14.11 % 

TEMPERATTURE 

FLOW 

1 9 8 . 2  deg C 3 8 8 - 7  deg F 

4 3 9 8 7  DSrn3/hr 2 5 8 9 0  DScfm 
9 5 0 9 7  Am3/hr 55972  Acfm 

VELOCITY 18.56 m/s 3653.4 f p m  

GAS ANALYSIS 02 
c02 
co 
so2 

10.40 % 
9.70 % 
0 . 0 0  % 
0 - 0 0  % 

MOL. WT. 3 0 . 0 8  g/gmole D.B. 
MOL. WT. 28.38 g/gmole W.B. 

*STANDARD CONDITIONS : METRIC 25 deg C, 101.3 kPa 
: IMPERIAL 77 deg F ,  2 9 . 9 2  in.Hg 



c 

AIR TESTING SERVICES INC. ORGANICS EMISSION REPORT 

CLIENT : RIGO & RIGO 
JOBSITE : LAYTON UTm 
REF.No. : 5416265 

STACK HEIGHT 3 5 . 4  m 

STACK DIAMETER 

STACK AREA 

BAROMETRIC PRESSURE 

STATIC PRESSURE - 

NOZZLE DIAMETER 

PITOT COEFFICIENT 

METER CORRECTION FACTOR 

CONDENSATE COLLECTION 

R E S I N  TRAP CONDENSATE 

CONDENSATION IN IMPINGER 1 

CONDENSATION IN IMPINGER 2 

CONDENSATION IN IMPINGER 3 

CONDENSATION IN IMPINGER 4 

SILICA GEL WEIGHT GAIN 

TOTAL MOISTURE GAIN 

1.35 m 

1 , 4 2 3  m2 

86.4 kPa 

1 1 4 . 5  Pa 

5.79 mm 

0 . 7 9 6  

0 . 9 8 3  

4 . 6  g 

173.1 g 

3.8 g 

0.1 g 

0.8 g 

17.6 g 

200.0 g 

ORGANICS COLLECTION 

FILTER ORGANICS 

WASHINGS ORGANICS 

RESIN ORGANICS 

IMPINGER ORGANICS 

TOTAL ORGANICS 

0.0000 m g  

0 . 0 0 0 0  mg 

0.0000 mg 

0.0000 m g  

0.0000 mg 

DATE : 1 1 - 2 0 - 9 5  
RUN : T7-OC-B 
LOC. : B STACK 

116.0 ft. 

53.0 in. 

1 5 . 3 2  sq.ft. 

25.50 in.Hg 

- 0 . 4 6  in.H20 

0 . 2 2 8 0  i n .  



AIR TESTING SERVICES INC. ORGANICS EMISSION REPORT 

CLIENT : RIGO & R I G O  
JOBSICTE : LAYTON UTAH 
REF.No. : 5416265  

PT. TIME STACK VEL. ORIF. METER 
NO I TEMP. PRES. PRES. VOL, 

min. F in.H20 in.H20 cu.ft. 

TRAVERSE NO. 1 

1 0.0 410 0.640 0.85 
1 3.0 411 0 . 6 4 0  0.80 
2 6 . 0  412 0 . 6 6 0  0 . 9 0  
2 9 . 0  411 0 . 6 0 0  0.80 
3 12.0 411 0 . 6 0 0  0 . 8 5  
3 15.0 412 0 . 5 5 0  0 . 7 5  
4 18.0 413 0.600 0.85 
4 21.0 412 0.600 0.80 
5 24.0 412 0.650 0.85 
5 27.0 414 0 . 7 5 0  1.10 
6 3 0 . 0  4 1 5  0 . 9 2 0  1-30 
6 33.0 416 0 . 9 2 0  1.30 
7 36.0 411 0 . 8 0 0  1-20 
7 3 9 . 0  410 0 . 8 0 0  1 . 1 0  
8 42.0 399 0 . 7 8 0 '  1-00 
8 45.0 397 0 . 7 0 0  1.00 
9 48.0 385 0.600 0.90 
9 51.0 380 0.550 0 . 8 0  
10 54.0 370 0.550 0.75 
10 57.0 370 0 . 5 0 0  0.70 

6 0 . 0  

TRAVERSE NO. 2 

1 0.0 375 0.640 
1 3.0 380 , 0 . 6 0 0  
2 6.0 390 0.600 
2 9.0 387 0.700 
3 12.0 385 0.720 
3 15.0 381 0 . 6 5 0  
4 18.0 380 0.700 
4 21.0 377 0.700 
5 24.0 374 0 . 6 5 0  
5 27.0 372 0.650 
6 30.0 370 0.650 
6 33.0 367 0.650 
7 3 6 . 0  366 0.760 

0.80 
0.85 
0.85 
0.95 
0 . 9 5  

0 . 9 0  
0.95 
0.85 
0.90 
0.90 
0 .90  
0 . 7 6  

0 . 8 5  

95.48 
97 16 
98.80 
100.52 
102.12 
103.76 
105.32 
106.98 
1 0 8 . 6 0  
110.28 
112.12 
114.14 
116.15 
118.06 
119.94 
121.78 
123.52 
125.16 
126 .79  
128 -38 
129.84 

30.38 
32.05 
33.68 
3 5 . 3 0  
37.05 
3 8 . 8 6  
40.57 
42.34 
44.14 
45.84 
47.52 
49.24 
51.00 

MTR . 
TMP. 
F 

76 
76 
7 7  
78 
78 
7 8  
79 
79 
79 
80 
80 
81 
81 
81 
81 
82 
82 
82 
83 
8 3  

81 
81 
82 
82 
82 
82 
82 
82 
82 
82 
82 
82 
8 2  

DATE : 11-20-95 
RUN : T7-OC-B 
LOC. : B STACK 

PROB . 
TEMP. 
F 

- - * - -  

237 
244 
245 
247 
247 
246 
247 
247 
247 
247 
247 
247 
246 
248 
248 
248 
248 
247 
246 
248 

245 
245 
244 
245 
244 
244 
245 
245 

, 245  
245 
245 
245 
244 

OVEN 
TEMP. 

F 

RES . 
TMP. 
F 

230 
245 
246 
245 
245 
247 
246 
246 
246 
246 
245 
246 
246 
245 
247 
248 
247 
245 
245 
247 

246 
244 
245 
24s 
245 
246 
246 
247 
241 
245 
245 
245  
244 

56 
43 
43 
40 
40 
40 
41 
40 
41 
41 
41 
41 
41 
41 
41 
41 
41 
41 
41 
41 

48 
51 
52 
53 
6 0  
44 
45 
45 
42 
45 
45 
47 
46 

61 5 . 0  
50 5 . 0  
49  7 . 0  
47 6 . 0  
45 7.0 
46 6 . 0  
46 7.0 
46 7.0 
47 7.0 
47  8.0 
47 9 . 0  
47 9.0 
4 8  9.0 
48 8.0 
48 7.0 
48 8.0 
48 7.0 
48 6.0 
48 6.0 
48 6.0 

52 6.0 
48 8.0 
47 8.0 
47 9.0 
47 9.0 
47 7.0 
47 7.0 
47  8.0 
49 7.0 
48 7.0 
48 7.0 
48 7.0 
47 8.0 

WALL 
DIST. 
in. 

. - - - -  

1.0 
1.0 
2.0 
2.0 
3 . 0  
3.0 
4 . 0  
4 . 0  
5 . 0  
5.0 
6.0 
6 . 0  
7.0 
7.0 
8.0 
8.0 
9.0 
9 . 0  
10.0 
10.0 

1.0 
1.0 
2.0 
2.0 
3.0 
3.0 
4.0 
4.0 
5.0 
5.0 
6 . 0  
6.0 
7.0 



AIR TESTING SERVICES INC. ORGANICS EMISSION REPORT 

CLIENT : RIGO & RIGO 
JOBSITE : LAYTON UTAH 
REF.No. : 5416265 

PT . 
NO. 

- - -  
7 
a 
a 
9 
9 

10 
10 

TIME 

min . 

3 9 . 0  
4 2 . 0  
45 .0  
4 8 . 0  
51.0 
54.0 
5 7 . 0  
6 0 . 0  

- - - -  

STACK 
TEMP. 

F 

3 6 6  
3 6 9  
370 
368  
367  
366  
366  

- - - - -  

VEL . 
PRES. 
in. H20 

0.820 
0 . 9 6 0  
0 . 9 6 0  
0 . 7 8 0  
0 .700  
0 . 6 0 0  
0 . 6 3 0  

- - - - - -  

ORZF. 
PRES. 
in. H20 

0 . 8 2  
0 . 9 6  
0 . 9 6  
0 . 7 8  
0 . 7 0  
0 . 6 0  
0 . 6 3  

METER 
VOL . 
cu.ft. 

5 2 . 8 6  

5 6  - 91 
5 9  - 0 2  
6 0 . 9 3  
6 2 . 7 2  
6 4 . 3 5  
6 6 . 0 3  

--I--- 

5 4 . 7 8  

MTR . 
TMP . 
F 

82 
02 
8 2  
02  

82  
8 2  

_ _ - -  

a 2  

DATE : 11-20-95 
RUP;I : T7-OC-B 
LOC. : B STACK 

PROB . 
TEMP. 

F 

2 4 4  
244 
245 
244 
245 
245  
245 

- - - -_  

OVEN 
TEMP. 

F 

2 4 4  
242 
244 
2 4 0  
244  
244 
243 

- - - - -  

RES. 
TMP. 
F 

47 
47 
47 
46  
46  
46 
47 

- - - -  

EXIT 
TMP a 
F 

4 7  
47 
47 
47 
47 
4 7  
4 7  

- - - -  

PUMP 
VAC . 
in. Hg 

8 - 0  
10.0 
10.0 

8 . 0  
7 . 0  
7 . 0  
7.0 

- - - - -  

WALL 
DIST 
in. 

7 . 0  

8 . 0  
9.C 
9.c:  

1o.c 
10 * 0 

- - - - -  

8 . 0  

389  0 . 6 8 4  0 . 8 9  8 1  246 245 45 4 8  7 . 4  



ISOKINETIC TEST DATA FORM 

Page I of .T 23 Reference Method: EF/3- b 

Start The: F l h  The: s':o$ p c -  

Stack Height (ft): I rt, Qdonic Flow 

Barometric Press. (in Hg): t* -*s Stack Press@ HzO):+ or -: --o 96 
Stack Diameter (in.): 4, Length x Width: 

-c 

Nozzle ID.: .A. 
Probe ID.: 72 + 

Gas Meter Factor: 

Nozzle Diameter (in.): 22% 
7% 3 

Pito t Coefficient: 0- $96 

Calibration 

Calibration 

Calibration 

Date: 

Date: 

Date: 

Equipment Comments: 

STACK GAS COMPOSITION 



EPA METHOD 29 
METALS / PARTICULATE (MP) SAMPLING TRAIN 

RECOVERY DATA FORM 

m w t :  7 ;  / - 9  
~nitialwt: Z6r.s 

I"-- I 

I- I 
la- I 

b BOVAR-CONCORD Environmental 



NOVEMBER 21 II 1995 





MOISTUFW ANALYSIS DATA SHEET 
/ 

Project #: 5.-3 1; L(L; Y- Client: L?K 
.- .4 ‘rz; 

Pre Weights by In Post Weights by: Jfi 

Date: 5 6  t i  z$z Test: 
Sample Location: + - - -  r; Filter ID.: - 

6 I 

Impinger I 1 m p in g e r I Final Wt. I Initial wt. I Net 

BALANCE QC CHECK 

A - x 100 (10% 
A 

I. 



HCI METHOD 26 SAMPLING TRAIN 
RECOVERY DATA FORM 

lmpiogers 1 and 2 

Weigh impingers 
Empty contents into 
container and 
rinse with DI water 

I J 

Coatataer Tsl 
Impiugws 1 and 2 

0.1 N B2S04 Contents 
and DI Water Rinses 

Mark Liquid Level I 

Impiagers 3 and 4 

Weigh impingess 
Empty contents into 
container and 
rinse with DI water 

Container TS2 
Impingem 3 and 4 

0,l N NaOH Contents 
and DI Water Rim 

SeaI and Label L 

DI Watct Batch No.: 

0.1 N NaOH Batch No.: 

TrainLuadcdBy: 

Recovered By: 

b BOVAR-CONCORD Environmental 

&k!J 



SYSTEM CALIBRAT ON AND DRtFT CALCULATIONS 

CLIENT RIGO+R GO 
PROJECT NUMBER 5416265 
SAMPLE LOCATION STACK 

TEST NUMBER 

INSTRUMENT SPAN VALUES 

OXYGEN 
SULPHUR DIOXIDE 
NITROGEN 

ITEM 

02  ZERO 
0 2  CAL 

SO2 ZERO 
SO2 SPAN 

NOX ZERO 
NOX SPAN 

C02  ZERO 
CO2 SPAN 

CO ZERO 
CO SPAN 

THC ZERO 
THC SPAN 

OXIDES 

CAL.GAS 
VALUE 

0 
9.91 

0 
149 

0 
302 

0 
7.01 

0 
I00 

0 
20. I 

25 % 
1000 PPM 
1000 PPM 

ANAL. 
GAL. 

0.03 
9.91 

-0.3 
149 

0.95 
302 

0.07 
7.02 

I .2 
1 02 

0.8 
21.8 

INITIAL 
VALUES 

SYSTEM 
CAL. 

0.03 
9.83 

5.3 
137 

2.4 
301 

0.07 
6.98 

1.1 
102 

0.9 
21.5 

DRIFT CRITERIA 4% SPAN 
BIAS CRITERIA 4% SPAN 

DATE 
TlME START 09: 00 
TIME FINISH 13:27 

N 0 V2 I 195 

T8CEMA 

CARBON DIOXIDE 20 
CARBON MONOXlDE I000 
TOTAL HYDROCAR80 I00  

SYSTEM 
CAL. 
BIAS 

(% SPAN) 

0.0 
-0.3 

0.6 
-1.2 

0. I 
-0. I 

0.0 
-0.2 

-0.0 
0.0 

0. I 
-0.3 

FINAL 
VALUES 

SYSTEM SYSTEM 
CAL. CAL. 

BIAS 
(% SPAN) 

0.17 0.6 
1 0.5 2.4 

0.5 0.1 
134 -1.5 

1.4 0.0 
303 0. I 

0.12 0.3 
7.03 0. I 

-0.04 -0. I 
99 -0.3 

3 2.2 
19.95 -1.8 

% 
PPM 
PPM 

DRIFT 
(% SPAN) 

0.6 
2.7 

-0.5 
-0.3 

-0. I 
0.2 

0.3 
0.3 

-0. I 
-0.3 

2. I 
-1.5 

Test 8 CEM A Date: 11/29/95 Page 1 



A I R  TESTING SERVICES INC. ORGANICS EMISSION REPORT 

C L I E N T  : RIGO 8, R I G O  
JOBSITE : LAYTON UTAH 
REF.No. : 5416265 

RUN T I M E  : 8:45 TO 11:30 

ORGANICS CONCENTRATION 

ORGANICS E M I S S I O N  RATE 

SAMPLE GAS VOLUME 

AVERAGE ISOKINETICITY 

FLUE GAS CHARACTER I ST I CS 

MOISTURE 

TEMPERATURE 

FLOW 

VELOCITY 

DATE : 11-21-95 
RUN : T8-OC-A 
LOC. : B STACK 

0.0 ug/DSm3 0.0000 gr/ l000 DScf 
0.0 u g / A d  0.0000 gr/f000 Acf 

0.000 mg/s 0.00 gr/hr 

1.6065 DSm3 56.727 DScf 

106.0 % 

14.42 % 

170.3 deg C 338.5 deg F 

40961 DSmJ/hr 24109 D S c f m  
85960 Am3/hr 50594 Acfm 

16.78 m/s 3302.3 fpm 

GAS ANALYSIS 02 10.18 % 
c02 10.00 x 
co 0.00 % 
so2 0.00 x 

MOL. UT. 30.12 g/gmole D.B. 
MOL. UT. 28.13 g/gmole U.B. 

*STANDARD CONDITIONS : METRIC 25 deg C, 101.3 kPe 
: IMPERIAL 77 deg F ,  29.92 in.Hg 



A I R  TESTING SERVICES INC. ORGANICS EMISSION REPORT 

CLIENT : RIGO & RIGO 
JOBSITE : LAYTON UTAH 
REF.No. : 5416265 

STACK HEIGHT 

STACK DIAMETER 

STACK AREA 

BAROMETRIC PRESSURE 

STATIC PRESSURE 

NOZZLE DIAMETER 

PI TOT COEF F I C I ENT 

METER CORRECTION FACTOR 

CONDENSATE COLLECTION 

RESIN TRAP CONDENSATE 

CONDENSATION I N  IMPINGER 1 

CONDENSATION IN IMPINGER 2 

CONDEHSATION IN IMPINGER 3 

CONDENSATION I N  IMPINGER 4 

S I L I C A  GEL WEIGHT G A I N  

TOTAL MOISTURE G A I N  

ORGANICS COLLECTION 

F I LTER ORGAN I CS 

WASHINGS ORGANICS 

RESIN ORGANICS 

IMPINGER ORGANICS 

TOTAL ORGANICS 

DATE : 11-21-95 
RUN : T8-OC-A 
LOC. : B STACK 

35.4 rn 116.0 f t .  

1.35 rn 53.0 in. 

1.423 m2 15.32 sq.ft. 

86.0 k P a  25.40 in.Hg 

,129.5 Pa -0.52 in .HZ0 

5.79 mn 0.2280 in. 

0.796 

0.983 

3 .4  g 

208.3 g 

6.6 g 

1.4 g 

1.5 g 

10.9 g 

232.1 g 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 



AIR TESTING SERVICES INC. O R G A N I C S  EMISSION REPORT 

CLIENT : RIGO & RIGO 
JOBSITE : LAYTON UTAH 
REF.No. : 5416265 

D A T E  : 11-21-95 
RUN : T8-OC-A 
LOC. : 3 STACK 

PT. T I M E  STACK VEL. ORIF. METER MTR. PROB. OVEN RES. E X I T  PUMP U A t L  % 
NO. TEMP. PRES. PRES. VOL. T M P .  T E M P .  TEMP. TMP. TMP. VAC. D I S T .  ISO. 

min. F in.H20 in.H2O cu.ft. F F F F F in.Hg i n .  
- - -  - - - _  - - - - -  " _ c - - -  - _ - - - -  - - - * - -  _ _ _ _  - - - - -  - - - - -  - - - -  - - - -  - - - - -  * I - - -  - - - - -  

TRAVERSE NO. 1 

1 0.0 340 
1 3.0 339 
2 6.0 336 
2 9.0 335 
3 12.0 336 
3 15.0 340 
4 18.0 336 
4 21.0 338 
5 24.0 338 
5 27.0 336 
6 30.0 343 
6 33.0 341 
7 36.0 338 
7 39.0 338 
a 42.0 338 
8 45.0 333 
9 48.0 325 
9 51.0 316 

10 54.0 315 
10 57.0 296 

60.0 

TRAVERSE NO. 2 

1 0.0 
1 3.0 
2 6.0 
2 9.0 
3 12.0 
3 15.0 
4 18.0 
4 21.0 
5 24.0 
5 27.0 
6 30.0 
6 33.0 
7 36.0 

353 
347 
346 
345 
346 
343 
344 
345 
344 
344 
345 
344 
344 

0.570 
0.470 
0.400 
0.450 
0.450 
0.570 
0.550 
0.600 
0 - 600 
0.450 
0.700 
0.700 
0.600 
0.680 
0.700 
0.650 
0 .  S50 
0 * 450  
0.350 
0.350 

0.630 
0.450 
0.550 
0.610 
0.700 
0.550 
0.720 
0.750 
0.760 
0.760 
0.750 
0.630 
0.690 

0.90 
0.85 
0.70 
0.72 
0.69 
0.90 
0.92 
0.97 
0.94 
0.63 
1.10 
1.10 
0.93 
1.05 
1.10 
1 .oo 
0.90 
0.60 
0.50 
0.52 

0.98 
0.59 
0.88 
0.95 
1.10 
0.89 
1.10 
1.20 
1.20 
1.20 
1.15 
0.96 
1.05 

89.78 
91.47 
93.00 
94.45 
95.95 
97.37 
98.91 

100.67 
102.38 
104.15 
105.56 
107.36 
109.15 
110.81 
172.61 
114.43 
116.16 
117.77 
119.15 
120.37 
121.64 

122.10 
123.86 
125.24 
126.94 
128.69 
130.53 
132.24 
134.08 
135.96 
137.84 
139.72 
141.55 
143.27 

59 241 
61 240 
61 240 
62 242 
62 242 
62 241 
62 241 
63 242 
63 243 
65 243 
65 243 
65 242 
68 243 
60 243 
68 242 
68 242 
68 242 
68 242 
69 242 
68 241 

252 
249 
243 
246 
242 
242 
237 
237 
242 
240 
23 2 
233 
233 
236 
237 
238 
237 
237 
232 
235 

42 38 4.0 
4 8  38 4.5 
47 33 4.5 
50 39 4.5 
49 39 4.5 
5 0  39 5.0 
51 40 5.5 
52 40 5.5 
53 41 5.5 
55 42 4.5 
50 42 5.5 
48 42 5.0 
48 43 5.5 
49 43 5.5 
5 1  43 5.5 
50 42 5.5 
52 43 5.5 
51 44 5.5 
50 43 4.0 
52 43 4 . 0  

1 .O 
1 .o 
2.0 
2.0 
3.0 
3.0 
4.0 

5.0 
5 -0 
6.0 
6.0 
7.0 
7.0 
8.0 

4.0 

8.0 
9.0 
9.0 

10.0 
10.0 

67 242 240 50 49 5.5 1.0 
69 242 240 55 42 4.5 1.0 
69 242 241 58 42 6.0 2.0 
70 243 242 54 42 5.0 2.0 
70 245 242 49 42 6.0 3.0 
71 245 245 48 42 5.5 3.0 
72 244 241 48 42 6.0 4.0 
72 245 243 49 43 6.0 4.0 
72 244 243 49 43 6.0 5.0 
72 246 244 50 44 6.0 5.0 
73 246 243 50 45 6.0 6.0 
?3 245 243 51 45 5.5 6.0 
74 245 244 51 45 6.0 7.0 

111.1 
110.1 
112.9 
109.9 
104.1 
100.6 
116.7 
108.5 
112.3 
ia2.8 
105.8 
105.1 
104.3 
106.3 
105.9 
104.1 
104.8 
98.7 
98.7 

101.6 

109.3 
100.5 
112.0 
109.2 
107.2 
112.0 
105.3 
105.5 
104.7 
104.7 
102.4 
104.9 
106.6 



A I R  TESTING SERVICES INC.  ORGANICS EMISSION REPORT 

CLIENT : RIG0 & RIG0 DATE : 11-21-95 
JOBSITE : LAYTON UTAH RUN : T8-OC-A 

REF.No. : 5416265 LOC. : B STACK 

PT. T I M E  

NO. 
min. 

3-- - - - -  
7 39.0 
8 42.0 
8 45.0 
9 48.0 
9 51.0 

10 54.0 
10 57.0 

60 .0  

STACK VEL. ORIF. 
TEMP. PRES. PRES. 

F in.H20 in.HZ0 
- - - - - -  - - - - - -  

345 0.740 1.10 
3 4 6  0.650 0.95 
347 0.720 1.00 
333 0.450 0 .55  
337 0.550 0.85 
338 0.550 0.83 
345 0.650 0.93 

METER 
VOL . 

cu.ft. 
- - - - - -  
145.10 
146.99 
148.72 
150.53 
151.93 
153.57 
155.19 
156.94 

MTR. PROB. OVEN RES. E X I T  PUMP MALL 
TMP. TEMP. TEMP. TMP. TMP. VAC. D I S T .  

F F F F F in.Hg in.  

74 246 243 50 46 6.0 7.0 
74 246 245 52 46 5.5 8.0 
75 245 244 52 46 5.5 8.0 

7!5 247 245 52 46 4.5 9.0 
75 246 244 53 47 5 . 0  9.0 
75 247 245 53 46 5 . 0  10.0 
76 245 244 53 46 5.5 10.0 

- - - -  - - - - *  - - - - -  - - - -  - - - - -  - - - - -  

% 
ISO. 

106.4 
103.8 
103.2 
99.9 

106.2 
105.0 
104.6 

338 0.586 0.91 68 243 241 51 43 5.3 106.0 



ISOKINFCTIC TEST DATA FORM 

STACK GAS COMPOSITION 

Reference Method: EPf% 7 3  Page \ of 5- 

Client: City, Province: V ’  TA kC 

Sample Location: Date: f3v 7.\/crT 

Start The: %: qc- Fkh The :  ) I *  sc 
Barometric Press. (b Hg): 1 Stack Press@ HZO):+ or -: 
Stack Diameter (ia): > Length x Width: w 

Stack Height (ft): !id cyclonic How: Yes rn 

Project Number: Test Number: T 8 -  O c q  

=- Is, $2- 
x -  

Sample Box Number: T\ Gas Meter Factor: ob4%T 
NoZAe1.D.: Tr -2- Node Diameter (in.): O-Zz% Calibration Date: W o ,  I6/5 7 
Probe ID.: 7 2-3- pitot Coefficient: 0. ~6 Calibration Date: %k ,/-y 

Calibration Date: %$ /y/LJy 

Equipment Comments: /I 
Ass~med HZO (%): 
Fiter I.D. #: .IIL 

Net Filter Wt. (g): 

Net Probe Wash Wt. (g): 

Imp. Residue Wt. (g): 

- 
- - 

XAD-2 Trap (9) 3 4 
Total H,O Condensed (g) 

sampling Comments: 

23‘2 1 

-t,PLfl 

i 
Process Rate: 

Control Equipment Operation: 



MOISTURE ANALYSIS DATA SHEET 

Project #: 
Date: 
Sample Location: 
Pre Weights by: UV{Z 

1 I 

Impinger Impinger Final Wt. Initial Wt. Net 
# Contents (g) (f3) Condensate 

BALANCE QC CHECK 

A - x 100 (10% 
A 

Signature: Date: 

J 



DATE:& & kc SAMPLING TRAINS DATA SHEET P A G E L  O F T  

Gas Meter Reading 

Actual 

ut3, 

Stack 
Temp. 
rF9 

Probe B O X  

Temp. Temp. 
(“n (“P) 

Imp. XAD Meter Meter Vac. 
Temp. I Temp. I Inlet I Outlet I in Hg 

(“I?) I c“p) I 

Operator Signature: 

Leak Volume End: 
Leak Volume End 

Prt test leak check Rate (cfrn) z‘- @t I 
P a t  test leak check Rate (cfm) I’ at A n c h e s  Hg (Vacuum) Leak Volume Start: / 
K MIUC m1cuIated by: 

inches Hg (vacuum) Leak Volume Start: -B‘t;tp..f- 

Checked by: 



PAGE 3 OF DATE: 3 / ~7 SAMPLING TRAMS DATA SHEET 

Run #: - - 
Pt Meter Meter Vac. 

h let  Outlet in Hg 
(3 (“F) 

Prt test leak check Rate (cfrn) / at inches Hg (Vacuum) Leak Volume Start: / Leak VoIume End: . /-- 

Post test leak check Rate (cfrn) m b t  d inches Hg (Vacuum) Leak Volume Start 
/ / I  I 2 f . c, Leak Votumc End& 2 i . ~ i -  

K value calculated by. Checked b$ 

E\PoRhqsrDspRM 
! 

Operator i Signature: 



SAMPLING TRAINS DATA SKEET PAGE OF 

Gas Mctcr Reading Stack I Temp. 
Desired 

(ft3) 

Probe 
Temp. 
rn 

9L-i- 
r 

Pre test leak check: Rate ( c f r n ) m  at # b inches Hg (Vacuum) 

Post t s t  leak check Rate (cfm) , /’it /inches Hg (Vacuum) 

K M~UC calculated by: 

Leak Volumc Start: 

Lcak Volume Start: 

1, 

Checked by: 

E\FoRMs\sIDsfRM 
! 

BOX Imp. 
Temp. Temp. 

(“El (“P) 

Meter XAD Mctcr 
Temp. 

Vac. 
in Hg 

/ Operator Signature: , I ,  



PAGES OF DATE: a/x/l< SAMPLING TRAINS DATA SHEET 

Leak Volume End: / .- Prc tcst leak check Rate (cfm) (/at /inches Hg (Vacuum) 

Past test leak check Rate (cfrn) o t c  I 1 at / s inches Hg (Vacuum) 

K MIUC calculated Iy Checked by: Operator Signature: 

Leak Volume Start: / 
Leak Volume Stark / S’G 3Y Leak Volume End: I 3 7,  I I 

E?k\FoRMs\sxDspRM 
! 



QA/QC CHECKLIST 

Was preliminary velocity profile performed? 

Avg. AP C3, %6 14- o 

PAGE 1 OF 4 

I 
_- - 

-be Static positive or ntgativc -++4 

Avcranc Tcmperaturc cc) 

~~ ~ 

Estimate % H20 
How estimated? 

Estimatc Gas Cornpition 

Proper n o d e  selected? 
K factor 
Number of sampting points per traverse 
Probe markings correct? 
Time pcr point 

How Estimated? 

-u4 
L 

a T Z -  f- O i J  k-e, - 02%& CO,(W 10 CO@pm) - 
-m T/  - 7 - 7 2  cEVV;I 
d - 

lb 

-m /9 

-m - 

~~~~~ -z Number of readings pcr point cc.) 

Barometric Pressure Measured? I 
~ ~ ~~ 

MtrCUry 
Ancroid 
Other 

I I  

d wL&L\ 

1’ 
Clcancd according to protocol \’but - fivrce 4 d - b  -T3 -0C4 
Round ? Undamaged? ,/ u I 

Glass or 
Quartz 

Button Hook or / 

l i i l  I 
I I 

Bomilica tc or 
Quartz or 
Other 
Cleaned according to protocol 

PROBE HEATING sysI*EM: 

Checked 
Tcrnperature 220 4 25°F 
Stable 

L h 



QA/QC CHECKlLIST 

PROJECT# 7 qm-k 

inclined manometer 

TEST 

4 

Type "S" Of 

Other 

magnehilic gauge 
micromanometer 

Pitot lines checked for leak 
Pitot pressure gaugc zeroed 

I 

orifice prcssurc gauge zeroed 

Properly attached to probe 
(no interference with nozzle) 

Rangc: Division: 

Range: 

Modifications I Connected to: 

I Meter box levtlled i/ 
Gas Tcmprature S c m r  c/ 
Thermocouple 

TYP= 
Temp. checked against ambient temp 

t/ 
I5 

Bomilicatc glass 

0 t her 

Teflon 
Ekmsilicate glass 

Other 

GASKE"rMATElUAL I 

4 

Silicone 
Other 
Filter assembly cleaned according to Protocol 

d 

1 1 

Glass Fibre 
Qua- 
Other 

Filter checked visually for irregularities 
Filter centered p ~ ~ p e r l y  
Fitter labelled 
Filter heated 

Temperaturc (250 2 25°F) 
CONDENSER/XADd TRAF 

1. 

Glass V 

Ucancd according to protocol 

XAD-2 Trap cavcrcd with foil at att times 

/ 

Thermocouple attached to trap ZJ, 
i I 



QA/QC CHECKLIST 

I 

1 

ITEM 1 ' 1  cx)MMENxs I 
GLQSSWARE 

Cleaned and proofed accarding to protocol I / I  

No. of Impingers 

x2 -ccI k o l n  c/c+ 
R3 - 
#4 -cw 

#5 -cH 

-#4- - 
DrrJ \&A 

Impinger weights recorded 
Impinges propedy assembled 
Rccirculating pump set up properly 
Modifications cu 

Grease used on joints 
1 / -  

Silica gel type -Lt, 

PAGE 3 OF 4 

I 
- ._ 1 I 

New? 1 
USCd? I /  

1 1 -  I 

Prc Test Leak Check 
Performed ! /  
Rate -cc+ 1 ,'.fl, 3 cfm@ I <  "Hg- 

All openings of sampling train scaled 
Is nozzie scaled when probe is in stack with pump off 

Effective seal around probe when inatack 
Probe moved to traverse point at right time 
Nozzle and pitot tube kept parallel to stack at all times 
Filters changed during run 

Any particulate lost durinz filter chanp;c 

A 

Is care taken to avoid scraping nipple or stackwall u' 

- I 

J 

x 
Sorbent trap kept at 568°F 

Filter box temperature 250 f 25°F 
Probe temperature 250 f 25°F 

Data forms mmplttcd and data recorded pmperly 
Ice level checked 
Condition of silica gel 
Leak checks at port changes Before 

After 

d 
H 

v, 

-c+I) 2 72, ',.4 
I 

-cc, p,&< cfm@ 2lt 'Hg - -cc) ; "Hg 
anal leak race acceptable - 
General comments on sampling technique rcw 

r:to 'rg t cfm@ )5 'Hg 

4 ~ ~~ ~ 

Sample~kcovery performed on-sitc? 

SampIc recovtry performed by -cc, b /r& 
/ ti&- aan-up a~ea -  ene era^ Environment 3.M 

Brushes Nylon bristle 

Other 
Wash Bottles: Glass 

i * 



QA/QC CHECEUST 

FWer Handling 
k e z e r s  uscd? 

PAGE 4 OF 4 

/ 

rrE!M J mMMEKLs ! 
Teflon 
Polyethylene 
Other 

Storage Containers: 
Borosilicatc glass 
Po! yet hyicne 

Leak frce i 

Cap Material -m 

Condition? 
Colour of Filter 

I I -r , 
Batancc Type w* 

MC-asuftd -09 Calibrated or QC checked - Actual 

Probe a l l d  to cool sufficiently 
Probe and sample train opcninjs covcrcd 

4 
I i I +  

1 7 

I Foil Wrapped? / 

Probe Rinses 

p m b e / n ~ t  

probe liner 
probe fitting 

front half filter hoidcr 
Impinges 

/ I  
/ 

/ 

Weighted 
H20/Recovtry data sheet completed 

Reagents 
Blanks Collected 

/ 

Solvents 
Rain 
Blank Train 

Samples labelled and stored properly 

Samples delivered to lab 
Liquid levels marked 

/ 

I 
/ 

/ 

/ 
/ 



49 EPS l/RM/2 

RECOVERY DATA FORM 
SEMI-VOLATILE ORGANIC (SVOC) SAMPLING TRAIN 

ackHalfRiose 0 F-l I XAD Resin 

WdghXADTrap Lt 
Record Weight 

Wugh impipgm and 
rtcordwts. Empty 

wa-. 

Remove and plact on 

fold in half and 
p--chIcd foil 

Cap ends and 
wrapinfoit 

I Container TS3 
Back €?all Filter 

and Condenser Coil I Contafner 'IS5 
Impinger Contents I Bl 

Colour: Mark Fluid Levels 

I Train & Proofing Idcutifidon I 

Comments: 

@ BOVAR-CONCORD Environmenta 4 5  



A I R  TESTING SERVICES INC. METALS EMISSION REPORT 

CLIENT : RIGO AND RIGO 
JOBSITE : LAYTON UTAH 
REF.No. : 5 4 1 6 2 6 5  

RUN TIME : 10:54 TO 13:22 

METALS CONCENTRATION 

METALS E M I S S I O N  RATE 

SAMPLE GAS VOLUME 

AVERAGE I S O K I N E T I C I T Y  

FLUE GAS CHARACTERISTICS 

MOISTURE 

TEMPERATURE 

F LOU 

DATE : 11-21-95 
RUN : T8-MP-A 
LOC. : B STACK 

0.0 ug/DSm3 0.0000 gr/1000 D S c f  

0.0 ug/Am3 0.0000 g r / 1 0 0 0  Acf 

0.000 mg/s 0.00 gr/hr 

2.0337 D S d  71.810 DScf 

106.2 X 

14.56 % 

174.5 deg C 346.1 deg F 

45165 D S r W h r  26584 DScfm 

93611 A m 3 l h r  55098 Acfm 

VELOCITY 18.27 m/s  3596.3 fpn 

GAS ANALYSIS 02 10.18 % 
cu2 10.00 x 
co 0.00 % 
so2 0.00 % 

Mot. UT.  30.12 g/gmole D.B. 
MOL. UT. 28.36 g/gmole U.B. 

*STANDARD CONDITIONS : METRIC 25 deg C, 101.3 kPa 
: IMPERIAL 77 deg F, 29.92 in.Hg 



A I R  TESTING SERVICES INC. METALS EMISSION REPORT 

CLIENT : RIGO AND R I G O  

JOBSITE : LAYTON UTAH 

REF.No. : 5416265 

STACK HEIGHT 

STACK DIAMETER 

STACK AREA 

BAROMETRIC PRESSURE 

STATIC PRESSURE 

NOZZLE DIAMETER 

P I TOT COE F F I C I ENT 

METER CORRECTION FACTOR 

CONDENSATE COLLECTION 

CONDENSATION IN IMPINGER 1 
CONDENSATION I N  IMPINGER 2 
CONDENSATION I N  IMPINGER 3 
CONDENSATION IN IMPINGER 4 
CONDENSATION I N  IMPINGER 5 
CONDENSATION I N  IMPIHGER 6 
S I L I C A  GEL UEIGHT GAIN 

TOTAL MOISTURE GAIN 

METALS COLLECTION 

F I L T E R  METALS 
UASHINGS METALS 

IMPINGER METALS 

TOTAL METALS 

TOTAL SAMPLING TIME 

35.4 m 

1.35 rn 

1.423 m2 

86.0 kPa 

-129.5 Pa 

6.20 mn 

0.798 

1 .OO6 

177.8 g 

47.7 g 

12.8 g 
1.7 g 

-0.2 g 

-0.5 
15.7 g 

255.0 g 

0.0000 mg 
0.0000 mg 

0.0000 mg 

0.0000 mg 

120.0 min. 

DATE : 1 1 - 2 1 - 9 5  
RUN : T8-MP-A 
LOC. : B STACK 

116.0 ft. 

53.0 in. 

15.32 sq.fr. 

25.40 in.Hg 

-0.52 in.H20 

0.2440 in. 



A I R  TESTING SERVICES I N C .  METALS EMISSION REPORT 

C L I E N T  : RIGO AND RIGO 
JOBSITE : LAYTON UTAH 
REF.No. : 5416265 

DATE : 11-21-95 
RUN : T8-MP-A 
LOC. : B STACK 

P T .  T I M E  STACK VEL. ORIF. METER MTR. PROB. OVEN E X I T  PUMP U A l L  x 
NO. TEMP. PRES. PRES. VOL. TMP. TEMP. TEMP. TEMP. VAC. D I S T .  ISO. 

TRAVERSE NO. 1 

1 
1 
2 
2 
3 
3 
4 
4 
5 
5 
6 
4 
7 
7 
8 
8 
9 
9 

10 
10 

0.0 
3.0 
6.0 
9.0 

12.0 
15.0 
18.0 
21 .o 
24.0 
27.0 
30.0 
33.0 
36.0 
39.0 
42.0 
45.0 
48.0 
51 .O 
54.0 
57.0 
60.0 

32 1 
32 1 
318 
319 
334 
339 
345 
349 
348 
349 
349 
350 
349 
348 
345 
347 
347 
339 
342 
3 61 

TRAVERSE NO. 2 

1 
1 
2 
2 
3 
3 
4 
4 
5 
5 
6 
6 
7 

0.0 348 
3.0 349 
6.0 352  
9.0 352 

12.0 350 
15.0 357 
18.0 351 
21.0 350 
24.0 352 
27.0 354 
30.0 354 
33.0 354 
36.0 355 

0.510 
0.570 
0.520 
0.540 
0.700 
0.760 
0.760 
0.880 
0.850 
0.860 
0.530 
0.570 
0.520 
0.510 
0.480 
0.570 
0,520 
0.510 
0.510 
0 .480 

0.670 
0.740 
0.870 
0.740 
0.700 
0.800 
0 300 
0.780 
0.900 
0.940 
0.800 
0.850 
0.840 

1.20 
1.15 
1.15 
1.20 
1.60 
1.70 
1.50 
1.90 
1.90 
1.95 
1.10 
1.15 
1-00 
1.05 
0.97 
1.15 
1.05 
1.05 
1.10 
1 .oo 

492.15 
494.02 
495.85 
497.68 
499.51 
501 -61 
503.75 
505.98 
508.31 
510.64 
513.00 
514.89 
516.74 
518.50 
520.20 
521.91 
523.80 
525.58 
527.35 
529.10 
530.84 

69 227 251 44 
70 228 261 44 
71 229 256 44 
72 230 255 45 
73 229 254 46 
74 229 254 46 
74 230 255 48 
75 230 257 48 
75 231 257 50 
76 231 257 51 
76 231 257 51 
77 231 256 51 
TI 230 255 50 
77 231 257 50 
78 230 258 50 
78 230 258 51 
78 231 257 51 
79 231 259 52 
79 232 260 52 
79 232 258 53 

1.55 531.57 78 233 261 56 
1.75 533.70 79 234 259 57 
2.00 535.92 80 235 257 55 
1.70 538.31 81 235 260 54 
1.55 540.51 82 235 258 54 
1.80 542.66 82 234 259 54 
1.80 544.91 82 234 258 54 
1.75 547.18 82 234 260 54 
2.10 549.42 83 235 256 55 
2.20 551.86 83 234 257 56 
1.80 554.38 84 234 260 56 
1.90 556.70 84 235 259 57 
1.85 559.02 84 235 256 56 

1.0 1.0 
1.0 l .u 
1.0 2.0 
1.0 2.0 
1.0 3.0 
1.0 3.0 
1.0 4.0 
1.0 4.0 
1.0 5.0 
1.0 5.0 
1.0 6.0 
1.0 6.0 
1.0 7.0 
1.0 7.0 
1.0 8.0 
1.0 8.0 
1.0 9.0 
1.0 9.0 
1.0 10.0 
1.0 10.0 

1.0 1.0 
1.0 1.0 
1.0 2.0 

1.0 3.0 
1.0 3.0 
1.0 4.0 
1.0 4.0 
1.0 5.0 
1.0 5.0 
1.0 6.0 
1.0 6.0 
1.0 7.0 

1.0 2.0 

110.4 
107.8 
106.3 
104.1 
106.0 
103.8 
108.4 
105.5 
107.3 
108.0 
109.9 
103.6 
103.1 
100.4 
103.8 
105.4 
103.9 
103.7 
102.7 
105.2 

109.8 
108.7 
108.0 
107.5 
107.8 
106.0 
106.5 
106.3 
107.9 
109.2 
108.6 
105.5 
106.5 



A I R  T E S T I N G  SERVICES I N C .  METALS EMISSION REPORT 

CLIENT RIGO AND RIGO 
JOBSITE : LAYTON UTAH 

REF.No. : 5416265 

DATE : 11-21-95 
RUN : TB-MP-A 
LOC. : B STACK 

PT.  T IME STACK VEL. O R I F .  METER MTR. PROB. OVEN E X I T  PUMP UALL % 
NO. TEMP. PRES. PRES. VOL. TMP. TEMP. TEMP. TEMP. VAC. D I S T .  ISO.  

min. F in.H20 in.H20 cu.ft. F F F F in.Hg in .  
- - -  - - - -  - - - - -  - - _ - - -  - - - _ _ -  _ _ _ _ _ _  _ _ _ _  - - " - -  - - - - -  - - - -  " - - - -  - - - - -  - - - - -  
7 39.0 354 0.800 1.75 561.35 84 234 259 56 1.0 7.0 105.8 
8 42.0 355 0.830 1.80 563.61 85 234 259 57 1.0 8.0 105.2 
8 45.0 352 0.790 1.75 565.90 85 234 261 58 1.0 8.0 104.4 
9 48.0 352 0.700 1.50 568.12 85 234 260 58 1.0 9.0 
9 51.0 351 0.780 1.75 570.27 86 234 257 58 1.0 9.0 

10 54.0 348 0.77'0 1.70 572.50 86 233 261 57 1.0 10.0 
10 57.0 352 0.750 1.55 574.75 86 233 260 57 1.0 10.0 

60.0 576.89 

346 0.691 1.54 79 232 258 52 1.0 

07.3 
05 .2  
07.1 
02.5 

06.2 



ISUKIIN€CTI[C TEST DATA FORM 

Client: Q,+ +a.sCl City, Province: Lav 7 b  ,hG?/L 
Project Number: G?/b 24r f- Test Number: 7-29 - Mp-04 
Sample Location: a SsCrcA Date: frlv 21 
Star t  Time: /d.’sr F&h Time: /3?*27. 
Barometric Press. (in Hg): Bs-f,co 2s. L/ ”& 
Stack Diameter (h): r-3 Length x Widtfi: X 

Stack Height (fi): I Ib cyclonic Flow Yes No - “J’Z 
t/ Stack Press(i H20):+ or -: a - - 

Sample Box Number: 2 1 Gas Meter Factor: 1 s  00 Calibration Date: s-79 f / q .  

Nozzle ID.: @= Nozzle Diameter (in.): 29 4’’ Calibration Date: b d / G  ’ 
Probe ID.: 7 / - 7 ’  Pitot Coefficient: O . M A  Calibration Date: rk/$j’ 

Wb 
Equipment Comments: 

STACK GAS COMPOSITION 

Total H20 Condensed (g) 

Filter I.D. #: 

Net Filter Wt. (g): 

Net Probe Wash Wt, (g): 

h p .  Residue Wt. (g): 

- 

Sampiing Comments: 
c 

Process Rate: 

Control Equipment Operation: 

Process Comments: 

Signature: Date: 



MOISTURE ANAlLYSIS DATA SHEET 

11 XAD Trap 
I I 1 1 

I I 1 

BAUNCE QC CHECK 

A-M x 100 < l o %  
A 

Comments: 

Date: 



2161 

4 @ 

Vcl. I Orifice I Gas Meter Reading 1 Stack I Probe Box 
Temp. Temp. 
c"p) m 

I . -  

XAD Meter Me tcr 
Temp. falet Outlet 

m m ("E) 

t I 

Leak Volumc End: ! Pre t a t  leak check: Rate (cfm) 4 007 at ,b Inches Hg (vacuum) 

Post t a  leak check Rate (cfm) at i8 inches Hg (Vacuum) Leak VoIume Start: Lcak Volume End: ,+ ( 
L a k  Volume Start: 

Vac. 
in Hg 

r.3 

I .a 

K value ealculatod by: Checked b>l: 



SAMPLING TRAMS DATA SmET 

~ 

Gas Meter Reading Stack Probe B O X  . Imp. XAD Meter 
Temp. Temp. Temp. Temp. Temp. Met 

Desired Actual (“8 (“p> 0 (“F) 07 
(ft3) (ft3) 

Pre test leak chwk Rate (drn) t& at 1 b inches Hg (Vacuum) Lcak Volume End: 

Post test leak check Rate (cfm) , at 1 @ inches Hg (Vacuum) Leak Volume Start: h k  Volume h d :  

K value calculated by: 

Lcak Volume Start: 

Checked bF 



SAMPLING TRAINS DATA SHEET PAGE 2 O F K  

Run#: fldP*b Traverse #: 2, Traverse Direction: 8 7 Startmrne: \ 7 ? 7 t  F i h  T i e :  / .  ‘2L 
I 

Stack I Gas Meter Reading Imp. 
Temp. 
(“P) 

rb 

XAD Meter 
Temp. Ink t 
0 rn 

Meter Vac. 
Outlet in Hg 
CF) Desired 

(ft3) 

I. i3 

23r 
23 c/l 

Prt test leak check Rate (dm) ,@@ at (b inches Hg (vacuum) 

Post test Icak cheek: Rate (cfm) tw at /(inches Hg (Vacuum) 

K value calcuIatcd by: 

Leak Volumc Start: 

Leak Volume Start: 

Checked by: 

Lcak Volume End: I Leak Volume End: f7r 
Operator Signature: 



f;'I 

L33HS VAVCI SNW?I;L 3 N I l d W S  



QA/QC CHECKLIST 

Avg. AP 
Static positive or negative 
Average Tempraturc 
Estimate % H20 

PAGE 1-OF 4 

~ ~~~ 

ly 

I 

A u c .  -*cI - J 

-cc( I4 

Sample Type: 
Modifications: 

Reference Method: 8 p ~ I J ?  

I 

Sample Type: 
Modifications: 

Reference Method: 8 p ~ I J ?  

I Other 1 b& 4AroPAPlr. I PROBENOZZLE 

brosilicate or 
Quartz or 
Other 
Cleaned according to protocol 

I Time ptr point rccI 

Number of reading per point 9 reel 

d 

bf 

Elammetric P m u t t  Measured? 1 -  
Mercury 
Aneroid 1 

checked 
Temperature w) 'c 2SOP 
Stable 

J 1  
I 

li Nickel plated stainless steel or 1 I 
Stainless Stccl or 
Glass or 

Button Hook 

I 

Quartz d 

( / I  
I 

- ~ ~ 

Ueaned according to pmtocol 
Round ? Undamaged? 

PROBE LWER 



QA/QC CHECKLIST 

Type 'S" or 

Other 

DATE 4S\l2( 

CI 

1 

~ 

inclined manometer 

micromanometer 
magnehiiic gauge 

1 

Properly attached to probc 
(no interference with node) W 

Range: Division: 

Rangc 
Pitot Iincs chcclced for leak I /  

-- 
Pitot pressure gauge z . c d  I orifice prrssurt gauge z e d  I /  

11 FILTERTYPE 

1 
~~~ 

Mctcr box tevtlled 
Gas Temperature Sensor 
Thcmcxouple 

Type K 
Temp. chcckcd against ambient tcmp 

FlLTER HOLDER 

Bumsilicate glass / 
Other 

FRITMAmRLkL 

Ii Glass Fib= t I 

Teflon 
Borosilicate giass 
Other 

w- 

Othcr 
filter assembly citaned amrding to Protocol I /  

Quartz 
Other 

filter checked visually for irregularities 

d 
+ 

I f  

filter ccntctcd properly I J  
Filter labelled . A  'I t 

ErItcr hcatcd 

Ternperaturc (250 2 WP) 
J I  
J 

Gkass 
Cleaned amrding to protooOr 
Thcrmocauplc attached to trap 
XAD-2 Trap m r c d  with foil at all times 

A 

A ,  8' 
J UV 

* 

-- 
L 



QA/QC CHECKLIST 

No. of Impingets 
Contents #l 

#2 
Y3 

#4 

#5 

PAGE 3- OF 4 

-m 

r/'?T 
&( LC c 
(b,L:c 

PY 

-m 

+-I-+ 

-m 

w7 -m 
, 

-m 
~ 

PROJECT # 6 s  

Impinges properiy assembled 

Recirculating pump Set up pmperly 
Mcxtifications 
Gnase used on joints 
Silim gel type 

L/ 

3cc, 

-tc, 

I: 'I 
- ._ 

New? 
USCd? 

Performed 
h t e  

All opening of sampling train scaled 

Is cafe taken to avoid scraping nipple or stackwall 
Is node  scaled when probe is in stack with pump off 

.m &D?cfm@ ,b .Hg * 

LT 
W 
t/ 

EffectivC seal around probe when in-stack 
Probc moved to traverse point at right time 

v l i  
J I  

Nozzle and pitot tube kept parallel to stack at all tirncs 
Filters changcd during run I t/ 

Y 
Any particulate lost during filter change 

Sarbent trap kept at - W F  
Probc temperature 2M 2 25°F 
filter box tcmpcraturt 2% 2 S ° F  

Ice tcvcl checked 
Data forms completed and Qta recorded pmperly 

Condition of sitica gel 
Leak checks at port changes Ekforc 

After 

-r( 
/I//? 

l/ 

r/ b 

- .  

r Fd;r cfm@ /B "Hg -m 

tot?$ cfm@ I,( 'Hg -m 

Final leak race acceptable -ccI 

Gencrat comments on sampIing technique 4-w 

Sample rtcovcry pcrformcd on-site? 
I Sample rtcovery performed by I -  

I o m  0 cfm@ "Hg 

I +a 

L \sc-cs Ucan-up area - General Environment 
Brushes Nylon bristle J 

-m 

0 t her 
Wash Bottles Glass 

i t 



QA/QC CHECKLIST 

PROJECT # 5’1 I ‘ 
Teflon 
Potyet h ylene 

Other 
Storage Containers: 

Bonssiiicate glass 

Cap Material 
Polyethylene 

Leak free 
Petri Dishes: bomilicate $ass 

plastic 

DATE: 21 

4 

tl 

+ a m  -m 

. / .  
Balance Type 
Calibrated or QC chcckcd 

+-I+ &ViW &p&CL-- - Acthal ’ (g) Measured (g) 

Prubc all& to 0001 suffiticntlv I I /  I 

probe fitting 
probe liner 
front hal€ filter holder 

Condition/Colour- I 

Weighed 

Tweezers used? 
Condi t io a? 

Filter Handling 

J 

Probe Rinses 
Acctonc 

Impingcrs 
Recovered according to motocot 

Particulate Rtcovcred from 
pro b elnozxlc L/ 

A /  

H20/Rccwcry data sheet mrnplcted 

Reagents 

Solvents 
Resin 
Blank Train 

Blanks Collected 

- 
Samples labelled and stored properly 
Liquid levels marked 
SarnoIa delivered to lab 



- . .A . 
, ~- .. . . . . _ .  . . 

1 t 

ree i fpddak  m i s m i f n o t  

I I 

I- I 

I I I  I 

1 I 



METHOD 26 
HCl SAMPLING DATA FORM 

I 



. 

MOISTURE ANALYSIS DATA SHEET 

Project #: 5-41 4 7 ' d q  Client: RJ' /? 
Date: 6/ $ " d p  t/ Test: 7-,,u - f - c s  - A 

Pre Weights by  Jfl Post Weights by: J& 
--cc- Sample Location: 57pai IL' .? Filter I.D.: 

BALANCE QC CHECK 

A - x 100 (10% 
A 

Comments: 

.. 



c 

HC1 METHOD 26 SAMPLING TRAIN 
RECOVERY DATA FORM 

5-G i G2G5 /-- 
PROJECT NO.: 

Impingers 1 and 2 

Weigh impingm 
Empty wnttnta into 
container and 
rinse with Di water 

Impiagers 1 and 2 
0.1 N H2S04 Contents 

and DI Water Rinses 

Gain: 

Mark Liquid Level u 

Impingera 3 and 4 

Weigh impingem 
Empty contents into 
containeraad 
riaso with DI water 

Container TS2 
Imphgers 3 and 4 

0.1 N NaOH Contents 
and DI Water Riw 

I Train Identification I 
I TrainNo.: I 

I I Di Water Batch No.: 

I 0rl"aOH Batch No.: 1 
TrainLoadedBy: Jfl 
Recovered By: 

Rcagcnt Blank Submitttd: 
yes t/ - 

b BOVAR-CONCORD Environmental 

A-.h 



SYSTEM CALIBRATION AND DRIFT CALCULATIONS 

CLIENT RIGO+RIGO DATE NOV21195 
PROJECT NUMBER 5416265 TIME START 14:45 
SAMPLE LOCATION STACK TIME FINISH 18:OZ 

TEST NUMBER TSCEMB 

INSTRUMENT SPAN VALUES 

OXYGEN 
SULPHUR DIOXIDE 
NITROGEN OXIDES 

ITEM 

0 2  ZERO 
0 2  CAL 

SO2 ZERO 
SO2 SPAN 

NOX ZERO 
NOX SPAN 

C02 ZERO 
CO2 SPAN 

CO ZERO 
CO SPAN 

THC ZERO 
THC SPAN 

CAL.GAS 
VALUE 

0 
9.91 

0 
149 

0 
302 

0 
7.01 

0 
100 

0 
20.1 

25 % CARBON DIOXIDE 20 % 
I000 PPM CARBON MONOXIDE 1000 PPM 
I000 PPM TOTAL HYDROCARBO 100 PPM 

ANAL. 
CAL. 

0.03 
9-91 

0.7 
149 

0.64 
304 

0. I 
7.04 

-0. I 
98 

0.9 
20.2 

INITIAL FINAL. 
VALUES VALUES 

SYSTEM SYSTEM SYSTEM SYSTEM DRIFT 

BIAS BIAS 
(?XI SPAN) (% SPAN) 

CAL. CAC. CAL. CAL. (%SPAN) 

0.03 0.0 0.07 0.2 0.2 
9.89 -0.1 9.93 0.1 0.2 

0.9 0.0 I .5 0. I 0. I 
144 -0.5 146 -0.3 0.2 

0.65 0.0 0.5 -0.0 -0.0 
302 -0.2 304 0.0 0.2 

0.1 0.0 0.13 0.4 0. I 
7.04 0.0 7.04 0.0 0.0 

-0.14 -0.0 -0.07 0.0 0.0 
99 0.1 99 0.1 0.0 

1 0.1 1.3 0.4 0.3 
20.5 0.3 Xl.5 -0.7 -1 .o 

DRIFT CRITERIA ~ 5 %  SPAN 
BIAS CRITERIA <5% SPAN 

Test 9 CEM B Date: 11/29/95 Page 1 



A I R  TESTING SERVICES INC. ORGANICS EMISSION REPORT 

C L I E N T  : RIGO i? R I G O  
JOBSITE : LAYTON UTAH 
REF.No. : 5416265 

RUN T I M E  : 1 4 : l O  TO 1 6 : 3 0  

ORGANICS CONCENTRATION 

DATE : 1 1 . 2 1 . 9 5  

LOC. : STACK B 
RUN : T9-OC-B 

0.0 ug/DSm3 0.0000 gr/1000 D S c f  
0.0 ug/Am3 0.0000 gr/1000 Acf 

ORGANICS €MISSION RATE 0.000 mg/s 0.00 gr/hr 

SAMPLE GAS VOLUME 1.6657 DSm3 58.818 D S c f  

AVERAGE I SOKI NET I C I TY 100.2 % 

FLUE GAS CHARACTERISTICS 

MOISTURE 14.30 X 

TEMPERATURE 178.2 deg C 3 5 2 . 8  deg F 

FLOU 44904 DSm3/hr 26430 D S c f m  
9 3 5 6 4  Am3/hr 55070 A c f m  

VELOC I TY 18.26 m/s 3594.5 fpn 

GAS ANALYSIS  02 10.53 % 
c02 9.54 % 
CO 0.00 % 
so2 0.00 x 

MOL. UT. 30.06 g /gmole  D.B. 
MOL. WT. 28.34 g/gmle W.B. 

*STANDARD CONDIT IONS : METRIC 25 deg C, 101.3 kPa 
: IMPERIAL 77 deg F, 29.92 in.Hg 



AIR TESTING SERVICES INC. ORGANICS EMISSION REPORT 

CLIENT : RIGO & RIGO 
JOBSITE : LAYTON UTAH 
REF.No. : 5416265 

STACK HEIGHT 

STACK DIAMETER 

STACK AREA 

BAROMETRIC PRESSURE 

STATIC PRESSURE 

NOZZLE D IAHETER 

PITOT COEFFICIENT 

METER CORRECTION FACTOR 

CONDENSATE COLLECTION 

RESIN TRAP CONDENSATE 

CONDENSATION IN IMPINGER 1 

CONDENSATION IH IMPINGER 2 

CONDENSATION IN IMPINGER 3 

CONDENSATION IN  IMPINGER 4 

SILICA GEL WEIGHT GAIN 

TOTAL MOISTURE GAIN 

ORGANICS COLLECTION 

FILTER ORGANICS 

WASHINGS ORGANICS 

RESIN ORGANICS 

IMPINGER ORGANICS 

TOTAL ORGANICS 

DATE : 11.21.95 
RUN : T 9 - O C - 8  
LOC. : STACK B 

35.4 rn 116.0 f t .  

1.35 m 53.0 in. 

1.423 m2 15.32 sq.ft, 

86.0 kPa 25.40 in.Hg 

129.5 Pa -0.52 in.HZ0 

5.79 mn 0.2280 in. 

0 796 

0.983 

2-3 g 

184.7 g 

1.9 g 

1.0 g 

0.8 g 

13.8 g 

204.5 g 

0.0000 mg 

0.0000 mg 

0.0000 mg 

0.0000 mg 

0.0000 mg 



AIR TESTING SERVICES I N C .  ORGANICS EMISSION REPORT 

CLIENT : RIG0 & RIG0 
JOBSITE : LAYTON UTAH 
REF.No. : 5416265 

DATE : 11.21.95 
RUN : T9-OC-B 
LDC. : STACK B 

PT.  T INE STACK VEL. ORIF. METER MTR. PROB. OVEN RES. E X I T  PUMP UALL % 
NO. TEMP. PRES. PRES. VOL. TMP. TEMP. TEMP. TMP. TMP. VAC. D I S T .  ISO. 

min. F in.H20 in.H20 cu.ft .  F f F F F in.Hg in. 
- - -  - - - -  - - - - -  m 3 - - - -  - - - - - _  - - - - - -  - - - -  - - - - -  ---I- - - - -  - - - -  - * - - -  - * - - -  - * - - -  

TRAVERSE NO. 1 

1 
1 
2 
2 
3 
3 
4 
4 
5 
5 
6 
6 
7 
7 
8 
8 
9 
9 
10 
10 

0.0 
3.0 
6.0 
9.0 
12.0 
15.0 

21 .o 
24.0 
27.0 
30.0 
33.0 
36.0 
39.0 
42.0 
45.0 
48.0 
51 -0 
54.0 
57.0 
60.0 

18.0 

336 
336 
343 
344 
349 
350 
355 
354 
350 
35 1 
355 
355 
35 1 
353 
353 
352 
336 
333 
327 
320 

TRAVERSE NO, 2 

1 
1 
2 
2 
3 
3 
4 
4 
5 
5 
6 
6 
7 

0.0 
3.0 
6.0 
9.0 

12.0 
15.0 
18.0 
21 .o 
24.0 
27.0 
30.0 
33.0 
36.0 

357 
355 
354 
355 
356 
356 
357 

358 
363 
366 
371 
368 

358 

0.400 
0.340 
0.500 
0.500 
0.500 
0.520 
0.600 
0.530 
0.430 
0.520 
0.900 
0.750 
0.660 
0.850 
0.830 
o.aoo 
0.500 
0.450 
0.500 
0.400 

0.780 
0.650 
0.750 
0.730 
0.850 

0.800 
0.900 
0 -840 
0.900 
1 s 100 
1.100 
1.200 
0.840 

0.49 
0.40 
0.70 
0.68 
0.68 
0.69 
0.78 
0.69 
0.55 
0.68 
1.40 
1.15 
0.66 
0.85 
0.83 
0.80 
0.50 
0.45 
0.50 
0.40 

1.15 
0.97 
1.15 
1.05 
1.25 
1.15 
1.40 
1.20 
1.40 
1.60 
1.60 
1.80 
1 .20 

358.02 70 246 245 55 55 4.0 
359.37 79 246 244 54 52 4.0 
360.38 78 247 244 49 51 7.0 
361.91 79 245 245 47 51 7.0 

364.99 79 246 246 46 52 7.0 
366.54 79 248 247 46 51 7.5 

363.44 79 247 244 45 51 7.0 

368.18 79 248 248 46 52 6.5 
369.69 79 247 247 46 51 6.0 
371.08 79 24? 247 46 5 1  7.0 
372.63 79 246 246 46 51 10.0 
374.63 79 240 246 46 52 9.0 
376.51 79 247 247 46 52 0.0 
378.29 78 246 246 47 52 9.0 
380.24 70 247 247 48 53 9.0 
382.16 78 246 245 48 54 9.0 

385.59 n 247 246 50 54 6.0 
384.08 77 248 245 49 54 6.5 

387.02 76 247 246 50 54 7.0 
388.56 76 245 246 50 53 6.0 
389.92 

390.27 
392.16 
393.91 
395.78 
397.64 
399.51 
401.50 
403.49 
405.41 
407.44 
409.65 
41 1.90 
414.22 

74 246 246 53 52 9.5 

74 244 245 53 48 9.0 
75 246 244 49 49 9.0 
76 245 242 47 50 10.0 
76 246 247 46 51 9.0 
76 246 247 45 51 10.0 
77 247 247 46 53 10.0 
77 247 246 46 53 10.0 
77 247 246 46 55 11.0 
78 249 247 47 55 12.0 
78 247 246 47 55 13.0 
70 247 248 48 54 9.0 

74 245 246 55 413 0-0 

1.0 59.6 
1.0 80.7 
2.0 101.4 
2.0 101.3 
3.0 103.0 
3.0 101.1 
4.0 99.9 
4.0 97.8 
5.0 99.7 
5.0 101.2 
6.0 99.7 
6.0 102.6 
7.0 103.1 
7.0 99.9 
8.0 99.5 
8.0 101.3 
9.0 99.9 
9.0 99.5 
10.0 101.4 
10.0 

1 .o 
1 .o 
2.0 
2.0 
3.0 
3.0 
4.0 
4.0 

99.6 

02.2 
03.4 
02.8 
03.5 
01.6 
00.5 
99.8 
99.5 

5.0 101.7 
5.0 100.4 
6.0 102.4 
6.0 101.4 
7.0 100.0 



A I R  TESTING SERVICES I N C .  ORGANICS EMISSION REPORT 

CLIENT : RIG0 & R I G 0  

JOBSITE : LAYTON UTAH 
REF.No. : 5416255 

PT. T I M E  
NO. 

min. 

7 39.0 
- - -  - - - -  

a 42.0 
a 45.0 
9 48.0 
9 51.0 

10 54.0 
10 57.0 

60.0 

STACK 
TEMP. 

F 
--11- 

366 
366 
365 
364 
342 
353 
359 

VEL. ORIF.  
PRES. PRES. 
in.H20 in.HZ0 
- - - - - -  - - - - - -  
0.820 1.15 
0.820 1.15 
0.820 1.15 
0.720 1.05 
0.720 1.05 
0.600 0.78 
0.670 0.99 

METER 
VOL I 

cu.ft. 

416.14 
418.10 

- - - - - -  

419.83 
421.70 
423.50 
425 -32 
426.92 
428.7t 

DATE : 11.21.95 
RUN : T9-OC-H 

LOC. : STACK fl 

MTR. PROB. OVEN RES. E X I T  PUMP 
TMP. TEMP. TEMP. TMP. TMP. VAC. 
F F F F F in.Hg 

78 248 246 48 51 9.0 
78 248 243 49 49 8.5 

79 247 245 50 47 8.5 
80 247 247 51 47 8.5 
80 245 244 51 47 7.0 
80 247 249 52 47 8.5 

- - - -  - - - - -  - - - - -  - - - -  - - - -  - - - - -  

79 246 246 49 48 8.5 

UALL 
D I S T .  

in. 

7.0 
8.0 
8.0 
9.0 
9.0 

10.0 
10.0 

x 
ISO. 

- - - - -  
103.0 
90.9 

100.6 
101.5 
97.2 

103.3 

98.2 

353 0.687 0.95 77 247 246 48 51  8.3 100.2 



ISOKINETPC TEST DATA FORM 

Page I of Reference Method: Et@n 
R ,L< Client: : e R'cI\O 

Project Number: Test Number: 74-oc42 
Sample Location: c Date: i\;ct'. 21 pic 
Start The: j + J C  Finish Time: / b; L3c 
Barometric Press. (in Hg): *2sL( Stack Press(i HzO):+ or -: - - G , 5 L  

Stack Diameter (ia): 5 3  Length x Width: - x  
Stack Height (ft): *rib CydonicFlow Yes 

City, Province: 74 14 W 

- 

Sample Box Number: I Calibration Date: % k (?& 
N o d e  ID.: 3-L N o d e  Diameter (in-): (3. LL S Calibration Date: / 6 / b  
Probe I.D.: -n-+ Pitot Coefficient: ,>+Yb Calibration Date: -L.f L/% 

Gas Meter Factor: OL 9 % 3 

Control Equipment Operation: 

Process Comments: A 

Signature: Date: /Vob( 2 (  I%- 



MOISTURE ANALYSIS DATA SHEET 

Client: Rh=d & c(;, 
Tat: 7 9 -  ocg 

Post Weights by 4-3- 
Filter LD.: - 

Project #: 
Date: 
Sample Location: 
Pre Weights by  

z 0 Y . f  dkE2 
BALANCE QC CHECK 

A - x 100 <10% 
A 

,< Signature: 



DATE k/L/4J SAMPLING TRAINS DATA SHEET PAGE OF 

Gas Meter Reading 

Actual 

(ft3> 

Stack Probe B O X  Imp. XAX, Meter 
Temp. Temp. Temp. Temp. Temp. Inlet 

Pr t  test leak check Rate (cfm) Leak Volume End 

Post teSt leak check Rate Leak Volume End / 



SAMPLING TRAMS DATA SHEET  PAGE^ OF 

Run#: %& 

Y 

Vel, I orifice Gas Meter Reading Stack Probe EklX Imp. 
Temp. Tcmp. Temp. Temp. 
('F) ("P) c"p) ("8 Desired Actual 

(ft3> (ft3) 

I 

XAD Meter Meter 
Tcmp. h ! C t  Outlet 

CP) 0 ("P) 

Vat. 
in Hg 

Zrt test tedk check Rate (cfm) /at incher Hg (Vacuum) Leak Volume Start: / Leak Volume End: / 
Tost test leak check Rate ( d m ) c ~ f k < a t  I k9 inches Hg (Vacuum) Leak Volume Start: 5pj - '1 h k  Volume End: 3 
&< value calculated bF Checked by: 

2\FoRhqmspRM 
! 



DATE: ‘u / / b/ SAMPLING TRAINS DATA SHEET PAGE OF 

30 
33 

Travcrscb: 7- Travcrsc Dircction: E*- StartTime: /GYO FinishTic: 

Gas Mctcr Reading I orifice Probe B O X  Imp. XAD 

(“P) (“P) (“?I (“P) 
Tcmp. Temp. Tcmp. Tcmp. 

Mctcr 
Outlct 

(“F) 

Prc test leak check Rate (cfm) U b t  I inches Hg (Vacuum) 

/ Post test leak check Rate (cfm) {/ at 1 inches Hg (Vacuum) 

Ix M h C  mfculatcd bjc Checked by. Operator Signatm: 

Leak Volume Start: 

Leak Volume Start: / 
Leak Volume End: 

Lcak Volume End: 

%v 0 1 2 



.~ 

Gas Meter Reading Stack 
Temp. 

. I  

Probe Box Imp. x4D Meter Meter Vac. 
Temp. Temp. Temp. Temp. blct Outlet in Hg 
(“P) (“P) (“F) (“?I 0 (“F3 

zq * *zL) 8 5-q w go *.?.&-- Yo 
I ~~ ---1 

t I 

L 

’re test leak check Rate (cfm) -/at /inches Hg (Vacuum) Leak Volume Start: / Lcak Volume End: / 
lost twt leak check Rate (dm) C1m<t I\ inches Hg Vacuum) 

:value calculated by: Checked by: 
281 -77 

@%- 
Leak Volume End: q%?t 

I 
Leak Volume Start: 

Operator Signature: 



QA/QC CHECKLIST 

Number of sampling points per traverse 

Time per point 
Number of readings per point 

MeI-CUlY 

Probe markings correct? 

Barometric Pressure Measured? 

PAGE 1 OF 4 

,P 

(t 

- 4 4 4  

/ 
J 
c) 

-cc) 

I I 

PRELIMINARY DATA 

Was preliminary velocity profile performed? 1 / I  

Aneroid 
Other Lvw??i 

PROBE NOZUE: 
Nickel plated stainless steel or / 
Stainless Steel Of 

Glass or 
Quartz 
Button Hook or L/ 
Elbow 

I 

/ 

1 

Checked 

Stable 
Temperature 2% 25°F J' 



QA/QC CHECKLIST 

Typc 'S" Or 

Other 
Properly attached to probe 
(no inttrfcrcncc with nozzle) 
Modifications 
Connected to: 

inclined manometer 

/ 

- 
I 

11 

I 
Pitot lines checked for Icak 

Orifice pressure gauge ztrocd 
Pitot pressure gauge zczocd 

r I /  I I rnagnchilic gauge Range: Division: 
rnimrnanorncter Range: 

Meter box ltvclled 
Gas Tcmperaturc Sensor 
Themocoupic 

/ 
t 

Type IL 
Temp. checked against ambient temp 

Teflon 
Borosilicate @ass 

c/ 

C .  

Silicone J 
Other 

CONDENSER/XAD-2 TRAP 

Glass / .  
C l a n 4  according to protocol 
Thermocouple attached to trap 
XAD-2 Trap covered with foil at all times 

* 



QA/QC CHECKLIST 

IMPINGERS 

No. of Impingcrs -cc.) 

Contents #1 - 
P2 -cc, 

#3 - 
#4 -m 

#5 - 
#6 - - 

L w k Y  
&!QZ t l?d 

kAX H 7 0  

L+lW 
S,crc/i && 

I 

Impinger wtights recorded 
Impinges ptoperly asstmbttd 
Recirculating pump set up properiy 
Modifications - 
G r w c  used an joints 

Cleaned and pmfed according to protocol 1 / I  

Silica gel typc -cc, 

New? 

Used? J 5c"- 
Prt Test h l c  Check 

Performed 
Rate -m 

, 
I / 

1 
G .a+ cfm@ T "Hg* 

-~~ - _._ 
At openings of sampiing train scaled J' 
Is n d e  scald when probc is in stack with pump off 
Is care taken to avoid scraping nipple or stackwall 
EfFcctiVt seal around p d x  when in-stack 

~ P& moved to traverse point at right time 
Nozzle and pitot tube kept pamllcl to stack at all times 
Filters changed during run 

Any particulate lost during filter change 
Sorbcnt trap kept at 568°F 
Probe temperature 250 z 25°F 
Ptltcr box tcmperature 250 4 25"p 

Data forms completed and data recorded pt0pcri.y 
Ice lcvcl checked 

b 

c3SljO 3fb-F Candition of silica gel -m 

Lcak checks at port changes Btforc -c+.* ( ) , m ~ ~  cfm@ & "Hg 

Fmal leak race acocptabk 
General comments on sampling technique 
Samptc rumcry performed ondite? 
SarnpIe recwery performed by - 
Ucan-up area - General Environment 

After -)IM ~ , Q ( \ X + -  d m @  j G  "Hg 
--M c.m c( dm@ - 

, ,/ 
6 /.>I 

CtG&J Ice) 

Brushes: Nylon bristle 
0 t her 

Wash Bottles: Glass 

1. 

I 



QA/QC CHECKLIST 

c 
Teflon 
Polyethylene 
Other 

Storage Containers: 
Borosilicate glass 
Polycthylene 

J ,  

74 h Cap Material -m - 

PAGE 4 OF 4 

I /  

Rlter Handling 1 
Twcczcrs uscd? 1 
Condition? / 

Colour of filter 1 
L 

Foil Wrapped? / 

ACC~OIIC / b q  / 

Probe R i m  

1 
&he% *>I ' 

Particulate ~ c o c v t d  fr& 
probe/nde 
probe fitting 
probe liner 
front half filter holder 

/ 

/ 

/ 

/ 

1 

Resin 
Blank Train 

Samples labelled and stortd pmpcriy 

I 

/' 

r--. 

Liquid levels marked 
Samples delivered to lab 

/ 

/ 



EPS l/RM/2 

RECOVERY DATA FORM 
SEMI-VOLATILE ORGANIC (SVOC) SAMPLING TRAIN 

Back HalfMta 
Holder and 
ConbscrCoi l  

\ 

Rhd,back balf4kr 
holder; condcnsq'and 
h@g& 1 , Z d d  3 
3x with hwcant 
and acetone. 

WeigbXADTrap& 

wrapinfoil 

Wugh impingas and 

of #l, #2 and 
rtcordwts. Empty 

u!2k 

Remove and plaa on 

fold in halfand 
pla# in e h  

prc-cltancd foil 

"1( %4 L a  b 

I Contnlner Ts3 
Back Half Filter I and Condenser Coil 

I =&= I Contaher TS6 
Back Half Rinse, 

Final WC \. 

d: 
Cfllour: 

? 

I 
Initial Wt: 

I Conia3ncr Ts5 I Impinger Contents 

I Wrap in Foil I 
Mark Fluid Levels I seal Pad Label 

Train & h f i n g  Idmtificadon I 
c4 I T& No.: 

b BOVAR-CONCORD Environmental 

/l_cils 
I 



A I R  TESTING SERVICES INC.  METALS EMISSION REPORT 

CLIENT : RIGO AND R I G O  
JOBSITE : LAYTUN UTAH 
REF.No. : 5416265 

RUN T I M E  : l5:39 TO 17:57 

METALS CONCENTRATIOM 

DATE : 11-21-95 
RUN : T9-MP-B 
LOC. : B STACK 

0.0 ug/DSm3 0.0000 gr/f000 D S c f  

0.0 ug/Am3 0.0000 gr/1000 A c f  

METALS E M I S S I O N  RATE 0.000 mg/s 0.00 gr/hr 

SAMPLE GAS VOLUME 2.1182 DSm3 74.794 D S c f  

AVERAGE I S O K I N E T I C I T Y  103.7 X 

FLUE GAS CHARACTERISTICS 

MOISTURE 14.92 X 

TEMPERATURE 181.5 deg C 358.8 deg F 

FLOW 

VELOCITY 

48184 DSniJ/hr 28360 D S c f m  
101864 Am3/hr 59955 A c f m  

19.88 rn/s 3913.3 fpm 

GAS ANALYSIS 02 10.53 X 
co2 9.54 % 
co 0.00 % 
SO2 0.00 x 

MOL. WT. 30.06 g/gmole D.B. 
MOL. UT. 28.26 g/gmle W,B. 

*STANDARD CONDITIONS : METRIC 25 deg C, 101.3 kPa 

: IMPERIAL 77 deg f ,  29.92 in.Hg 



A I R  TESTING SERVICES INC. METALS EMISSION REPORT 

CLIENT : RIGO AND RIGO 
JOBSITE : LAYTON UTAH 
REF.No. : 5 4 1 6 2 6 5  

STACK HEIGHT 35.4 rn 

STACK DIAMETER 1.35 rn 

STACK AREA 1.423 in2 

BAROMETRIC PRESSURE 06.0 kPa 

STAT I C PRESSURE -129.5 Pa 

NOZZLE DIAMETER 6.20 mn 

PITOT COEFFICIENT 0.798 

METER CORRECTION FACTOR 1.006 

CONDENSATE COLLECTION 

CONDENSATION I N  IMPINGER 1 190.7 g 

CONDENSATION I N  IMPIHGER 2 5 3 . 7  g 

CONDENSATION I N  IMPINGER 3 13.5 g 
CONDENSATION I N  IMPINGER 4 2.6 g 

CONDENSATION IN IMPIHGER 5 0 .4  g 

CONDENSATION I N  IMPINGER 6 1.7 g 
S I L I C A  GEL WEIGHT GAIN 10.6 g 

TOTAL MOISTURE GAIM 273.2 g 

MfTALS COLLECTION 

FILTER METALS 
UASHINCS METALS 
IMPIMGER METALS 

TOTAL METALS 

0.0000 mg 

O.OQO0 mg 

a.oooo mg 

0.0000 mg 

DATE : 1 1 - 2 1 - 9 5  
RUN : T9-MP-B 
LOC. : B STACK 

116.0 f t. 

53.0 in. 

15.32 sq.ft.  

25.40 fn.Hg 

-0.52 in.H20 

0.2440 in. 

TOTAL SAMPLING TIME 120.0 rnin. 



A I R  T E S T I N G  SERVICES INC.  METALS EMISSION REPORT 

C L I E N T  : RlCO AND R I G 0  

JOBSITE : LAYTON UTAH 
REF-No.  : 5416265 

DATE : 11-21-95 
RUN : T9-MP-B 
LOC. : B STACK 

PT. T I M E  STACK VEL. ORIF. METER MTR. PROB. OVEN E X I T  PUMP WALL % 
NO. TEMP. PRES. PRES. VOL. TMP. TEMP. TEMP. TEMP. VAC, D I S T .  ISO. 

TRAVERSE NO. 1 

1 0.0 
1 3.0 
2 6.0 
2 9.0 
3 12.0 
3 15-0 
4 18-0 
4 21.0 
5 24.0 
5 27.0 
6 30.0 
6 33.0 
7 36.0 
7 39.0 
8 42.0 
8 45.0 
9 48.0 
9 51.0 
10 54.0 
10 57.0 

60.0 

33 0 
33 1 
334 
338 
357 
357 
361 
369 
371 
367 
367 
367 
367 
366 
366 
366 
366 
361 
360 
357 

TRAVERSE NO. 2 

1 0.0 
1 3.0 
2 6.0 
2 9.0 
3 12.0 
3 15.0 
4 18.0 
4 21.0 
5 24.0 
5 27.0 
6 30.0 
6 33.0 
7 36.0 

350 
35 1 
352 
352 
354 
356 
359 
362 
364 
365 
370 
371 
366 

0.530 
0.530 
0.620 
0.640 
0.880 
1 .ooo 
1 .I00 
1.300 
1 .ooo 
0.900 
0.930 
0.690 
0.670 
0.680 
0.740 
0.780 
0.730 
0.650 
0.650 
0.600 

1 .05  
1.05 
1.40 
1.40 
1.80 
2.10 
2.15 
2.30 
2.10 
1.80 
2.00 
1.50 
1.40 
1.35 
1.40 
1.40 
1.40 
1.30 
1.30 
1.20 

0.620 1.40 
0.700 1.55 
0.770 1.70 

0.840 1.70 
0.780 1.65 

0.890 1.75 
1.000 2.20 
1.000 2.20 
1.000 2.20 
1.100 2.20 
1.200 2.20 
1.100 2.15 
0.850 1.70 

577.78 
579.55 
581.30 
583.28 

587.58 
590.09 
592.61 
595.39 
597.85 
600.08 
602.50 
604.60 
606.60 
608.71 
610.80 
613.07 
615.21 
617.17 
619.06 
620.98 

585.24 

623.06 
625.09 
627.20 
629.41 
631.65 
633.88 
636.22 
638.69 
641.18 
643.61 
646.19 

651.40 
648.86 

76 233 265 52  
77 232 261 50 
78 231 258 50 
79 232 262 4a 
79 232 258 48 
80 231 256 47 
81 231 263 46 
81 230 259 46 
82 231 259 46 
82 231 260 46 
82 232 260 4a 
83 232 261 4a 
a3 233 262 4a 
83 233 258 ha 
83 231 258 47 
83 230 258 48 
84 230 261 49 
84 229 262 49 
84 229 261 49 
86 229 259 49 

82 
82 
a4 
04 
05 

85 
86 
86 
86 
86 
87 
87 

a5 

232 
233 
234 
235 
234 
235 
235 
236 
235 
235 
235 
234 
234 

261 
260 
262 
260 
261 
259  
260 
261 
260 
259 
261 
258 
257 

49 
46 
46 
47 
47 
49 
49 
49 
50 
50 
51 
51 
52 

1.0 1.0 
1.0 1.0 
1.0 2.0 
1.0 2.0 
1.0 3.0 
1.0 3.0 
1.0 4.0 
1.0 4.0 
1.0 5.0 
1.0 5.0 
1.0 6.0 
1.0 6.0 
1,O 7.0 
1.0 7.0 
1.0 8.0 
1.0 8.0 
1.0 9.0 
1.0 9 . 0  
1.0 10.0 
1.0 10.0 

1.0 1.0 
1.0 1.0 
1.0 2.0 
1.0 2.0 
1.0 3.0 
1.0 3.0 
1.0 4.0 
1.0 4.0 
1.0 5.0 
1.0 5.0 
1.0 6.0 
1.0 6.0 
1.0 7.0 

101.9 
100.6 
105.3 
102.7 
105.9 
106.4 
102.1 
104.0 
104.9 
99.8 
106.6 
107.2 
103.6 
108.4 
102.8 
108.8 
104.5 
102.4 
98.7 
104.2 

108.3 
t06.1 
105.7 
106.3 
102.0 
104.2 
103.9 
104.9 
102.5 

103.2 
102.4 
100.9 

103.8 



A I R  TESTING SERVICES INC. METALS EMISSION REPORT 

CLIENT : RIGO AND RIGO 
JOBSITE : LAYTON UTAH 

REF.No. : 5416265 

PT. TIME 
NO. 

min. 

7 39.0 
8 42.0 
8 45.0 
9 48.0 
9 51.0 

10 54.0 
10 57.0 

60.0 

-1- --I- 

STACK VEL. ORIF. 
TEMP. PRES. PRES. 

F in.H2O in.H2O 
- - - - -  - - - - - -  - - - - - -  
365 0.780 1.60 
363 0.750 1.50 
361 0,710 1.45 
359 0.710 1.50 
359 0.730 1.55 
357 0.670 1.40 
356 0.670 1.40 

METER 

VOL . 
cu.ft. 
- - - - - -  
653.61 
655.71 
657.79 
659.80 
661 .aa 
664.00 
666.00 
668.02 

DATE : 11-21-95 
RUN : T9-MP-B 
LOC. : E STACK 

MTR. PROS. OVEN E X I T  

TMP. TEMP. TEMP. TEMP. 
F F F F  

--3- - - - - -  - - - - -  - - - -  
a7 233 257 53 
87 233 259 53 
87 234 258 53 
87 234 255 54 
86 233 258 54 
86 233 258 54 
86 232 257 54 

PUMP UALL X 
VAC. D I S T .  1SO. 

in.Hg in. 
- - - - -  --3-- - c - - -  

1-0  7.0 100.0 
1.0 8.0 100.8 
1.0 8.0 100.0 
1.0 9.0 103.4 
1.0 9.0 104.0 
1.0 1Q.O 102.3 
1.0 10.0 103.2 

359 0.803 1.66 83 233 260 49 1.0 103.7 



ISOKINETXC TEST DATA F O W  

Sample Location: g? Sk& Date: 5?J- // 2 \ 
Start Time: \.r Finish Time: /?Y7- 
Barometric Press. (in Hg): 7.c; v ” H 7 Stack Press(in H,o>:+ or -: JZ 
Stack Diameter (in.): --, tew x Width: - 
stack Height (ft): J / @  cyclonic How YeS No- 

Sample Box Number 

Nozzle ID*: mc 

- 
X 

I 

Gas Meter Factor: 1.04 &7 

Nozzle Diameter (h): 6). 2c(q 
Calibration Date: WflJ’ 
Calibration Date: &$#.f- 

Pitot Coefficient: 0.M 8 Calibration Date: 
d 

Probe ID.: T\ -7‘ 

w 
Equipment Comments: 

i L T -  Net Fdter Wt. (g): 

2 - 6  Net Probe Wash Wt. (g): 

Sampling Comments: 



M O I S m  ANfiYSXS DATA SHEET 

BALANCE QC CHECK 

A-M x 100 (10% 
A 

Comments: 



Meter Imp. XAD 
Temp. Temp. Mtt 

("F3 m 0 

Gas Meter Reading Stack 
Temp. 

Probe B O X  

Temp. Temp. 
CW 0 

Meter Vac. 
Outlet in Hg 
(OF) 

5 ! !  h3 

Actual 0-1 ("F) Desired 
(ft3) 

597.774 3 3 0  *- 
2. \< 

79 Im 

-+? I 
314 I 0.W 133 I 1.Y 

Pre test leak check: Rate (cfm) 

Post test leak check Rate (cfm) @? at inches Hg (vacuum) 

K value calculated bF 

at 7 inches Hg (Vacuum) Leak Votumc Start: 

Leak VoIurnc Start: 

Leak Volume End: 

Leak Volume End: 

Checked by. 

B.\FoRlqsmwRh!f 
L 



SAMPLING "RAINS DATA SHEET 

Traverse Direction: -@$$ Start Time: Finkh T l e :  /&3F 

Pre test teak check Rate (dm) at \? inches Hg (vacuum) 

Post test leak check Rate (cfm) I@ at d inches Hg (Vacuum) 

K nlue  catcutated by 

Leak Volume Start: 

Leak Volume Start: 

Checked by: 

Leak Volume End: 
Leak Volume End: 

Operator Signaturt: 



DATE: &/L/a SAMPLING TRAINS DATA SHEET PAGE OF 

Orifice I Gas Meter Reading Metcr 
hlct 

m 
bz 

Probe 
Temp. 
(“P) 

232 
2-53 

23r 
234 

Imp. XAD 

(“F) (“?I 
Temp. Temp. 

Metcr Vat. 
Outlet in Hg 
( O F )  

“f I&+- 

8 7  - 1  La-- 

23r 
25c 
23Y 

pz 2SY 

Pxc test leak check Rate (dm) vm8 at r4 inches Hg (Vacuum) 

Post test leak check Rate (cfm) *o’? at 1 7  inches Hg (Vacuum) 

K value calculated b~ 

Leak Volume Start: 

Leak Volume Start: 

Chcckcdby. , 

Ltak Volume End: 

Operator Signature: i,-i__ Leak Volume End: *n 



DATE: c/u_ 1 SAMPLING TRAINS DATA SHEET P A G E g O F  g 

13 
b 

ii7 

Pre t c s e  check Rate (cfm),d)ofl at 19 inches ' Hg (vacuum) Leak Volume Start: 

Post test lcakcheck Rate (cfm) foa& '7 inches Hg (Vacuum) Leak Volume Start: 

K mfue calculated by: Checked bF 

Meter 
Outlct in Hg 

-t 

Leak Volume End: 

Leak Volume End: 

Opera tor Signaturr: 



QA/QC CHECKLIST 

1 

PAGE 1 OF 4 

Glass or 
Quartz I/ 
Button Hook Or I L/" 

11 Client: 

Elbow 
Cleaned according to protocol 
Round ? Undamaged? 

Sample Type: 1 %c- Reference Method: EQA w25 
Modifications: 

tl 

II II 

Bomilicatc or 
Quartz Qt 

Other 
Clean4 according to protocol 

Avg. AP -cw 

Static positive or negative - A# L. 

v 

fl 

. -  
Average Temperature cc) Y 

Estimate % M,O rcw 

Checked 
Temperature 250 2 25°F 

~ ~~ 

2 Number of s d h g s  per point cc. 

Barometric Presort Measured? 

b 

J 

1 PROBENOZZLE 

Stainless Steel 



QA/QC CHECKLIST PAGE 2 OF 4 

PROJECT # fllb zb < DATE: T f l ( Z /  TEST -B 7 f  -&a 

Glass Rbrc 
Quartz 
Other 

Kilter checked visually for irregularities 

Rltcr labelled 
Filter centered properiy 

1 
Silicone 1 I r  I Other 

J 

1 1  

I/ 

J 

I II R k r  assembly cleaned according to Protocol I I /  I 

1 

Glass 
Qeaned according to protocol 
Thermocoupfe attached to trap 
XAD-2 Trap m r c d  with foil at all times 

> L 

I -  

filter heated 

Temperature (250 f Sap) J 
COM)ENSER/XAD-2 TRAP I 



QA/QC CHECUIST 

l. 
Impinger wights rceordcd 
Impinges properly assembled 
Rccircutating pump set up properly 

PROJECT # s r r b z d  

-. . - .  - 
J S . L  
I/* 

I 

PAGE 3 OF 4 

TIST Tq -mp$ 

- -  - ~ .. I I 
Modifications -+b+ 

Grcasc used on joints +-+ -cw 

Ncw? l/ 

USCd? 

li Clcmed and pmfcd  amrding to protocoi [ / I  iI 

L I -  

Is nOale sealed when probe is in stack with pump off 

t) Is cart taken to avoid scraping nipple or stackwall 
Effective seal around probe when inatack ' U 

I I /  

li No. of Impinges 

Probe movcd to traverse point at right time 
Nozdc and pitot tube kept parallel to stack at all timcs 
Filters changed during TUR 

I 11 Contents -m ll 

I 

X '  

I 
Ptter box tcmpcraturr 2SO 2 25°F L/ 

l/ 

Condition of silica gel - 
Leak chdrs at port changes &€on - 
Rnai leak race acceptable -cw 

General comments on sampling technique ' -ccI 

Sample ~.ecavery performed by * 
Cleanup area - General Envimnmcnt 

Brushes: Nyton bristle r /  

Data forms completed and data recorded pmpcriy 

Ice lwcl checked L/ I 

4mJ 
S O %  cfm@ 17 " Hg 

,008 dm@ I9 
4 @>cfm@ R "Hg 

c After -w 

Sample rcccmry performed on-sitc? I 
-m 

Other t 

1 I II 

Any particulate lost during filter change 1 J .  
Sorbcnt trap kept at 1680F 

I I 

11 Wash Bottfes: Glass 1 I It 



QA/QC CHECKLIST 

lnm d 

Teflon I/ 

PROJECT iY 

co- 1 

PAGE 4 OF 4 

TEST f i  -43 

Polyethylene 
Other 

Storage Containers: 
E3orosilicate glass 

Cap Material 
Polyethylene 

Lcak free 
Petri Dishes borosilicate glass 

plastic 

I/ 

+&- -m 

,I 

cl 

I 

, ’ ,  
Fdtct Handliag 

W r S  used? Y 
Condition? 
Colour oE Filter 
Foil Wrapped? 

I Particulate Rccovcrcd from 
prdx/noalc LJ 

~~ 

1 
Acetone I V  
Other 

probe fitting 
probe liner 
front half filter holder 

v 
1/ 
I /  

~~ 

Impingcrs 
Recovered according to protocol t/, 

H20/Recovery data sheet completed 
Blanks Coliccted 

Reagents 
SolWXts 
Rain 
Blank Train 

v 



EPA METHOD 29 
METALS / PARTICULATE (MP) SAMPLING TRAIN 

RECOVERY DATA FORM 

PROJECT NU.: &-z Gs’ 

I i 

I I 

I”” 

b BOVAR-CONCORD Environmental 



NOVEMBER 22,1995 



k w  Sl 'YC\ \fi /$ METHOD 26 
HCl SAMFLING DATA FORM 



MOISTUFW ANALYSIS DATA SHEET 

4 

BALANCE QC CHECK 

." I 

I I I 

1 25 c, I Z S C /  / 
Post weights 

A - x 100 (10% 
A 

Comments: 

... 



HCI METHOD 26 SAMPLING TRAIN 
RECOVERY DATA FORM 

I Impingern 1 and 2 

Weigh hpingers 
Empty contents into 
container and 
rinse with DI watcr 

Container TS1 
Impiagers 1 and 2 

0.1 N H2S04 Contents 
and DI Water Rinses 

Mark Uquid Level L-3 

r Irnpingers 3 and 4 

Wagh impiagm 
P-mpty contents into 
container and 
rinse with DI water 

Container Ts2 
Implngers 3 and 4 

0.1 N NaOH Contents 
and DI Water Rim 

I Train Identification i 
I TrainNo.: I 

Recovered By: EJ.L 
Reagent Blank Sub 'tttd: 

YCS 2 No 

b BOVAR-CONCORD Environmental 



SYSTEM CALIBRATION AND DRIFT CALCULATIONS 

CLIENT RIGO+RIGO DATE NOV22/95 
PROJECT NUMBER 5416265 TIME START 09:oz 
SAMPLE LOCATION STACK TIME FINISH 11:53 

TEST NUMBER T I  OCEMA 

INSTRUMENT SPAN VALUES 

OXYGEN 
SULPHUR DIOXIDE 
NITROGEN OXIDES 

ITEM 

0 2  ZERO 
02  CAL 

SO2 ZERO 
SO2 SPAN 

NOX ZERO 
NOX SPAN 

C02  ZERO 
CO2 SPAN 

CO ZERO 
CO SPAN 

THC ZERO 
THC SPAN 

CAL.GAS 
VALUE 

0 
9.91 

0 
149 

0 
302 

0 
7.01 

0 
+loo 

0 
20. I 

25 % CARBON DIOXIDE 20 % 
1000 PPM CARBON MONOXIDE 1000 PPM 
I000 PPM TOTAL HYDROCARBO 100 PPM 

ANAL. 
CAL. 

0 
9.94 

0.9 
151 

1 .Ol 
304 

0.05 
7.04 

1.1 
101 

0.4 
21.7 

INITIAL FINAL 
VALUES VALUES 

SYSTEM SYSTEM SYSTEM SYSTEM DRIFT 

BIAS 8 IAS 
(% SPAN) (% SPAN) 

CAL. CAL. CAL. CAL. (%SPAN) 

0 0.0 0.03 0.1 0.1 
9.87 -0.3 9.88 -0.2 0.0 

0.2 -0.1 2.3 0.1 0.2 
147 -0.4 146 -0.5 -0. I 

I .2 0.0 I .2 0.0 0.0 
3.05 -30.1 307 0.3 30.4 

0.06 0.1 0.08 0.2 0. I 
7.02 -0. I 6.97 -0.4 -0.3 

1.1 0.0 I .I 0.0 0.0 
I ot 0.0 100.4 -0. I -0.1 

0.6 0.2 1.7 I .3 I . I  
21.6 -0.1 23.5 I .8 1.9 

DRIFT CRITERIA 4% SPAN 
BIAS CRITERIA 4% SPAN 

Test 10 CEM A Date: 11/29/95 Page I 



AIR TESTING SERVICES INC. ORGANICS EMISSION REPORT 

CLIENT : RIGO & RIGO 
JOBSITE : LAYTON UTAH 
REF.No. : 5416265 

RUN TIME : 9:14 TO 11:42 

ORGANICS CONCENTRATION 

ORGANICS EMISSION RATE 

SAMPLE GAS VOLUME 

AVERAGE ISOKINETICITY 

DATE : 11.22.95 
RUN : T10-OC-A 
LOC. : STACK B 

0.0 ug/DSm3 0.0000 gr/1000 DScf 
0.0 ug/Am3 0.0000 gr/f000 Acf 

0.000 mg/s 0.00 gr/hr 

1.6930 DSm3 59.783 DScf 

100.9 % 

FLUE GAS CHARACTERISTICS 

MOISTURE 16.89 % 

TEMPERATURE 146.4 deg C 295.6 deg F 

F LOU 

VE LOC I TY 

45350 D S W h r  26692 DScfm 
90204 AnWhr 53094 Acfm 

17.60 m/s 3455.5 fpm 

GAS ANALYSIS 02 11-00 % 
c02 9.30 % 
CD 0.00 % 
so2 0.00 % 

Mot. UT. 30.04 g/gmole D.B. 
MuL. WT, 28.01 g / g m l e  W.B. 

*STANDARD CONDITIONS : METRIC 25 deg C, 101.3 kPa 
: IMPERIAL ?7 deg F, 29.92 in.Hg 



AIR TESTING SERVICES INC. ORGANICS EMISSION REPORT 

CLIENT : RIG0 & RIG0 DATE : 11.22.95 
J08SITE : LAYTON UTAH RUN : T10-OC-A 
REF.No. : 5416265 LOC. : STACK B 

STACK HEIGHT 

STACK DIAMETER 

STACK AREA 

BAROMETRIC PRESSURE 

STATIC PRESSURE 

NOZZLE DIAMETER 

P I TOT COE F F I C I ENT 

METER CORRECTION FACTOR 

CONDENSATE COLLECTION 

RESIN TRAP CONDENSATE 

CONDENSATION IN IMPINGER 1 

CONDENSATION IN IMPINGER 2 

CONDENSATION IN IMPINGER 3 

CONDENSATION IN  IMPINGER 4 

SILICA GEL WEIGHT GAIN 

TOTAL MOISTURE G A I N  

35.4 m 

1.35 m 

1.423 in2 

86.4  kPa 

,117.0 Pa 

5.79 m 

0.794 

0.983 

2.1 g 

233.5 g 

0.9 g 

1.0 g 

0.9 g 

14.7 g 

253.7 g 

ORGANICS COLLECTION 

FILTER ORGANICS 

WASHINGS ORGANICS 

RESIN ORGANICS 

IMPINGER ORGANICS 

TOTAL ORGANICS 

0.0000 mg 

0.0000 mg 

0.0000 mg 

0.0000 mg 

0.0000 mg 

116.0 ft. 

53.0 in. 

15.32 sq.ft. 

25.50 in.Hg 

-0.47 in.H2O 

0.2280 in. 



TOTAL SAMPLING T I M E  120.0 min. 



A I R  TESTING SERVICES INC.  ORGANICS EMISSION REPORT 

CLIENT : RIGO & R I G U  
JOBSITE : LAYTON UTAH 
REF.No. : 5416265 

PT. TIME STACK VEL. ORIF. 
NO. TEMP. PRES. PRES. 

min. F in .HZO in.HZ0 
- - -  - - - -  -..--* - - - * - -  

TRAVERSE NO. 1 

1 0.0 309 
1 3.0  308 
2 6.0 310 
2 9.0 303 
3 12.0 307 
3 15.0 308 
4 18.0 305 
4 21.0 303 
5 24.0 308 
5 27.0 300 
6 30.0 298 
6 33.0 298 
7 36.0 296 
7 39.0 295 
8 42.0 296 
8 45.0 293 
9 48.0 295 
9 51.0 285 

10 54.0 283 
10 57.0 282 

60.0 

TRAVERSE NO. 2 

1 
1 
2 
2 
3 
3 
4 
4 
5 
5 
6 
6 
7 

0.0 
3.0 
6.0 
9.0 

12.0 
15.0 
18.0 
2t .o 
24.0 
27.0 
30.0 
33.0 
36.0 

292 
292 
29 1 
290 
290 
290 
290 
290 
288 
289 
290 
29 1 
294 

0.400 
0.400 
0.550 
0.450 
0.600 
0.630 
0.500 
0.500 
0.500 
0.590 
0.580 
0.850 
0.750 
0.850 
0.830 
0.830 
0,920 
0.600 
0.650 
0.460 

0.720 
0.690 
0.690 
0.690 
0.800 
0.740 
0.760 
0.810 
0.720 
0,800 
0.800 
0.850 
0.920 

0.49 
0.50 
0.75 
0.69 
0.82 
0.88 
0.70 
0.72 
0.72 
0.79 
0.77 
1.35 
1.20 
1.40 
1.35 
1.35 
1 .SO 
0 -92 
0.93 
0.59 

1.15 
1 .oo 
1 .oo 
1 .oo 
1.30 
1.20 
1.20 
1.30 
1.15 
1.30 
1.30 
1.40 
1.45 

DATE : 11.22.95 
RUN : T10-OC-A 
LOC. : STACK B 

METER MTR. PRO3. OVEN RES. E X I T  PUMP 

VOL. TMP. TEMP. TEMP. TMP. TMP. VAC. 
cu.ft.  F F F f F in.Hg 
- - - - - -  - - - -  - - - - -  - - - - -  - - - *  - - - -  - - - - -  - 

30.05 
31.33 
32.62 
34.21 
36.15 
37.47 
39.09 
40 I 56 
42 - 07 
43.63 
45.31 
46.98 
48.87 
50.72 
52.72 
54.70 
56.70 
58.80 
60.54 
62.30 
63.85 

64.24 
66.13 
67.92 
69.70 
71 -50 
73.43 
75.35 
77.26 
79.23 
81.12 
83.09 
85.04 
87.10 

??j 0 260 43 5 5  3.0 
76 0 248 43 49 5.0 
77 0 247 44 48 5.5 
78 0 248 44 46 5.0 
78 248 248 45 46 6.0 
79 247 247 45 46 6.0 
80 247 247 46 46 6.0 
80 248 247 46 46 6.0 

80 247 246 46 46 6.0 
80 248 246 47 47 6.0 
81 246 247 48 48 6.0 
81 247 247 48 4a 8.0 
82 248 216 49 50 7.5 
82 248 246 50 50 8.0 
82 248 248 5 2  50 8.0 
83 248 249 54 51 8.0 
83 248 247 54 49 9.0 
83 247 248 55 48 6.5 

83 248 249 56 49 6.0 
83 248 248 56 48 7.0 

a2 246 247 47 53 8.0 
82 245 248 47 49 7.0 

a 246 247 48 4a 7.0 
% 246 247 4a 40 8.0 

83 245 247 47 48 7.0 

85 246 247 49 49 8.0 
85 248 249 48 50 8.0 
a5 247 248 47 50 8.0 
85 247 247 48 51 8.0 
85 248 247 49 52 8.0 
8s 248 248 49 53 8.0 
84 246 247 49 53 8.5 
84 241 247 50 54 9.0 

1.0 95.8 
1.0 96.3 
2.0 101.4 
2.0 135.8 
3 .0  80.2 
3.0 96.1 
4.0 97.4 
4.0 99.9 
5.0 103.6 
5.0 102.2 
6.0 102.1 
6.0 95.6 
7.0 99.3 
7.0 100.8 
8.0 101.0 
8.0 101.7 
9.0 101.6 
9.0 103.4 

10.0 100.3 
10.0 104.9 

1.0 103.2 
1.0 99.7 
2.0 98.9 
2.0 99.9 
3.0 99.6 
3.0 102.8 
4.0 100.9 
4.0 100.8 
5.0 102.4 
5.0 101.4 
6.0 100.4 
6.0 103.1 
7.0 103.7 



A I R  TESTING SERVICES I N C .  ORGANICS E M I S S I O N  REPORT 

CLIENT : RIGO & RIGO 
JOBSITE : LAYTON UTAH 

REF.Ho. : 5436265 

PT. T I M E  
no. 

min. 

7 39.0 
8 42.0 

- - -  1-1- 

a 45.0 
9 48.0 
9 51.0 

10 54.0 
10 57.0 

60.0 

STACK 

TEMP. 

F 
*_I** 

295 
295 
298 
297 
296 
292 
291 

VEL. O R I F .  

PRES. PRES. 
in.H20 in.HZo 

0.850 1.30 

- - - - - -  - - - - - -  

0.820 1.25 
0.900 1.40 
0.770 1.25 
0.700 1.00 
0.550 0.75 
0.600 0.84 

METER 
VOL . 

cu.ft. 
- - - - - -  
89.25 
91.23 
93.16 
95.17 
97.09 
98.92 

100.52 
102.22 

DATE : 11.22.95 

LOC. : STACK B 
RUN : T10-OC-A 

MTR. FROB. OVEN RES. EXIT PUMP 
TMP. TEMP. TEMP. TMP. TMP. VAC. 

F F F F F in.Hg 
1-11 - - - A -  - - - - -  - - - -  - - - -  - - - - _  
84 247 248 50 54 0.0 
84 248 247 51 54 8.0 
84 248 248 49 53 8.0 
84 247 248 50 5 2  8.0 
04 247 249 52 52 8.0 
84 247 247 53 52 6.0 
83 247 249 54 , 53 7.0 

UALL 

D I S T .  

in. 

7,0 

8.0 
8.0 
9.0 
9.0 

10.0 
10.0 

- - - - -  

x 
ISO. 

- - - - -  
99.4 
98.6 
98.2 

101.3 
101.1 
99.4 

101.3 

296 0.682 1 . 0 5  82 222 248 49 50 7.1 100.9 



ISOKINETXC TEST DATA FORM 

XAD-2 Trap (g) I n  1 
Total H20 Condensed (g) 

Sampling Comments: TflcL,- cir 

2% I 
1 

- 
l3 d-s 

Process Rate: 

Control Equipment Operation: 

Process Comments: 

Signature: Date: 
ti&( 2zf$f 

I F  / L 

Reference Method: &'/i 1 w2.3 Page I of S- 

Client: E'C,.,\ 'y lam City. Province: 

Date: p G / .  2 2 / 4 A - -  - 
.f 'L 

* ,  
Sample Location: 

Start Time: 'r: Iq Finish The: 
Barometric Press. (in Hg): 25 ,s Stack Press@ H20):+ or -1 - O ? ?  

Stack Diameter (in.): s-3 Length x Width: ucc- 
- 

I I c 
X 

cyclonic Flow: Yes @ Stack Height (ft): 

Sample Box Number: TI Calibration Date: %3% / ' i /  7 5" 

Nozzle I.D.: TI - Z- Nozzle Diameter (in.): 0 2 zy Calibration Date: f i  / Q $- 

Probe I.D.: ) 2-3- Pitot Coefficient: 0 *-?% Calibration Date: ~ ? ~ c l  5- 

Gas Meter Factor: 6 I '? 8 '3 

/ 

Equipment Comments: 

I 

STACK GAS COMPOSITION "3 

Assumed H20 (%): Other: 4 co, (%I: ?3 
Impinger 1 (g) 2 3 3 s  .' 

02 (%): c k M f c o  (ppm): 

*- 

Impinger 2 (g) 0 I7 Fdter I.D. #: 
).a 
0.5 

- 
Net Filter Wt. (g): 

Net Probe Wash Wt. (g): 
- 

Imp. Residue Wt. (g): -c.c 



MOISTURE ANALYSIS DATA SHEET 

BALANCE QC CHECK 

A - x 100 
A 

(10% 

Date: 



Prc test leak chcck Rate (cfm) -at' 1 5' inches Hg (vacuum) Leak Volume Start: yzri. z a  
Post test leak check Rate (cfm) A t  4 n c h e s  Hg (Vacuum) 

K value calculated by: 
Leak Volume Start 1- 

Chcckcd by: 

3 Leak Volume End: 

Lcak Volume End: 

Opera tor Signaturt: 



SAMPLING TRGINS DATA SHEET PAGE 5 OF f - 

Vtl. Orifice 

P m .  I p-. I ~ Gas Meter Reading Stack Probe BOX Imp. XAD Merer Meter Vac. 
Tcmp. Temp. Tcmp. Temp. Temp. Inlet Outlet in Hg. 
(“P) (“P) (“p> (“F) 0 0 (“F) 

I 

I 

?re test teak chcck Rate (cfm) /at A n c h e s  Hg (Vacuum) Leak Volume Start: -/ 
?ost test lcak check Rate (dm) m a t  / f inches Hg (Vacuum) 

.< value calculated by: 
Leak Volume Start: q6 3 y,< 

Checked by. 

?\rnItMqrnSpRM 
! 



DATE: &/ _II 1 s’ SAMPLING TRAINS DATA SKEET PAGE 2 OF 5 

Traverse#: 2- Traverse Direction: . &V% Start Time: a ‘ i 2- ~ i h   me: / 

Vef. orifice Gas Meter Reading Stack Probe BOX Imp. XAD Meter Meter 

(ft3) I 
1 I I I I I 
I 1 I L 

Vac. 
in Hg 

LeakVolumeEnd: , / 
Leak Volume End: 46 f .  2 7 PE test leak check Rate (cfm) 0.01 / at I +C inches Hg (Vacuum) 

Post test leak chcck Rate (cfm) /at A n c h e s  Hg (Vacuum) Lcak Volume Start: / 
K mlue calculated by 

Leak Volume start: 96 g-  O ‘I 

Operator Signature: Checked by: 



SAMPLING TRAINS DATA SHEET PAGE L-OF 

Pre test I a k  check Rate (cfm) _. /at /inches Hg (Vacuum) 

Post test leak check Rate (cfrn) Jo1@ at < inches Hg (Vacuum) Lcak Volume Start: 50-2 - 7 
K value calculated bF 

Leak Volume Start: 

Checked b~ 

Leak Volume End: / 
Leak Volume End: 50 L - Y 0 

Owrator Sirnature! 



QA/QC CHECKLIST 

Static positive or negative 
Average Temperature 
Estimate % H 2 0  

Estimate Gas Composition 
How estimated? 

How Estimated? 
Proper node sctectcd? 

K factor 

PAGE 1. OF 4 

-m - .l 
\ 

-ck TY-.. e 5 
U I  - - 

02% - C02(%70) - C O ( P P 4  - -m 

-w 

C 

-m 

Number oE sampling points per t r a % z  
Probc marking correct? 

~ ~~ ~~ ~~ 

i G  -cM 

I' 
Time per point 
Number of readings per point 
Barometric Pressure Measured? 

MtXl3lI-y 

-ccI G- 
2- -m 

/ 

Aneroid 
0 t her 1 L.2 &T-q\ 

PROBE N O Z E  

Nickel plated stainless steel or 
Stainless Steel or 

- Glass or 
Quartz 

1 Button Hook or1 / 1 1 

~~ ~ ~ ~~ 

Borosilicate or J 
Quartz or 
Other 
Cleaned according to protocol 

PROBE HEATING SY!5IWvk 
/ 

checked / 
Temperature 250 2 2S'F ,, 

Stable - 



QA/QC CHECKLIST 

Type "s' or 
Other 

'/ 

Proptriy attached to probe 

Modifications 
Conncctcd to: 

(no interference with notzle) 

inched manometer 
magnchiiic gauge 

I 

J 

/ 
-m 

Rangc: Division: 

ti Borosilicate glass I / I  it 

Pitot lincs chccked for leak 
Pitot prwsurc gauge zcrocd 

I./ 

1 
orifice pressure gauge ZtrOed 1 

r I 

I I Other 

FRITMATEEUAL 

Meter box lcvclled 
Gas Temperature Sensor 
ThcrmmupIc 

Type 
Temp. checked against ambient temp 

J Teflon 
Bomilicate glass 

Other 

GASKET MATERIAL 

b . j  

J 

kL 
J 

1 1 1  il Silicone 1 
I / 

+ 

Other 

Filter assembly cleaned according to Protocol 
11 FILTERTYPE 

Quartz 
Other 

Filter checked visually for irrtgdarities 

Filter centered properly 1 

J 

Kltcr labelled 
Rlter heated \I., 

II 

~ . ~ 

Glass J 
Cleaned according to protocol J I 
T h t r m ~ u p l c  attached to trap / 

XAD-2 Trap covered with foil at all times - 

I i Glass Fibre 1 / I  il 



QA/QC CHECKLIST 

#5 

#6 
Impinget wights recorded 
Impingers properly assembled 
Recirculating pump set up properly 
Modifications 
Grcasc used an joints 
Silica gel type 

I lT€!M J I  WMMENIS 1 
GLASSWARE 

Cleaned and proofed amrding to protocol I *' I 

-+I+ % i L - / O  C+L 
7 - 

d 

I .  

-m 

-m 

I/ 
Performed 
Rate -m 

All opcnings of sampling train stated 

Is ride scaled h e n  probe is in stack with pump off 
Is caw taken to avoid scraping nipple or stackWaI1 
Effective seai around probe when in-stack 

/- 
/ 

.-?c 7 cfm@ / "Hg. -- 

Probe moved to traverse point at right time 
N o d e  and pitot tube kept parallel to stack at a11 times 
Filtcrs changed during run 
Any particulate lost during filter changt 

/ 

Sorbent trap kept at 268°F 
Probe tcrnperatunz 250 2 25°F 
Filter box temperature 2u) 2 25°F 

J 
/ 

J 
1 

Data forms completed and data mrdcd properly 

LGak chccks at port changes Before 

/ 
~~ -~ ~ 

Ice level checked 

After 

Sample rccovcry perfonnod by 
Qcan-up a m  - General Environment 
Brushex Nylon bristle 

Other 
Wash Bottles: Glass 

Final leak race acceptable . 

General comments on sampling technique 
' 

I 

-*-w A iJLT/q 
+ . r '  Jfru -9l3 -c.+l) 

,/ 

Y 

Sample ruwvc~y performed on-sitt? 



QA/QC CHECKLIST 

Balance Type 
Calibrated or QC checked 
Probe allowed to cuol sufficiently 
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-cw - Actual (9) M - u d  

~ 

Storage Containers: 
Bomiiicatc @ass 
Polyethylcne 

h k  free 

Cap Material -m 

I 
Petri Dishes: bomsilicatt glass 

plastic 

I Probe and sample trainopenings a w e d  
Silica Gel 

front half filter holder 

Ruxwcrcd according to protocol 

H20/Recwcry data sheet completed 

Impinges 

Weighted 

Blanks Collected 
Reagents 

Condition/Colour 
Weighed 

Filter Handling 

1, 

/ 

Blank Train 
Samptes labelled and stored pmprly 
Liquid levels marked 
S~IUDIS delivered to lab 

/ 
/ 

1 



EPS URW2 
RECOVERY DATA FORM 

SEMI-VOLATILE ORGANIC (SVOC) SAMPLING TRAJN 

LOCATION: G- S7W' 

F- Back HalfFiltcr 
Holdex and 

Wdgb Coil & 
Record Weight - Wash and brush 3x 

each with & 
andarrtone. 
Rinst 3x with 
with baarrat and 
andwtonc 

Ranovc and place on 

fold in half and 
prt-clcaned foil 

plarxirlp@umiiilL 

Wdgh XAD Trap & 
Record Weight 

Cap ends and 
WIap hl fQiL 

Weigh hpingcn and 

of #I, #2 and 
recordwts. Empty 

container. 

war. 

c e d r i o e r a  fS 

-c Rinse 
Front Halt Acetone 

Container TS3 
Back Half Filter 

and Condenser Coil 
Coatalner TS5 

Impfnger Contents 

Seal and Label 

b BOVAR-CONCORD EnvironmentaI 



A I R  TESTING SERVICES INC. METALS EMISSION REPORT 

CLIENT : R I G 0  AND RIG0 
JOESITE : LAYTON UTAH 
REF.No. : 5416265 

RUN TIME : 9:14 TO 11:45 

METALS CONCENTRATION 

DATE : 95 I 1  22 
RUN : T10-MP-A 
LOC. : B STACK 

0.0 ug/DSm3 0.0000 gr/1000 DScf 
0.0 ug/Am3 0.0000 gr/1000 Acf 

METALS EMISSION RATE 0.000 mg/s 0.00 g r / h r  

SAMPLE GAS VOLUME 2.0021 D S d  70.697 DScf 

AVERAGE ISOKINETICITY 98.7 % 

FLUE GAS CHARACTERISTICS 

MOISTURE 16.77 % 

TEMPERATURE 146.8 deg c 295.3 deg F 

FLOW 47840 DSm3/hr 28158 DScfm 
95115 AnWhr 55983 Acfm 

VELOCITY 18.56 m/s 3654.0 fpn 

GAS ANALYSIS 02 11.00 x 
c02 9.30 x 
co 0.00 % 
so2 0.00 % 

MOL. WT. 30.04 g/gmole D.B. 
MOL. UT. 28.02 g/gmole 11.6. 

*STANDARD CONDITIONS : METRIC 25 deg C, 101.3 kPa 
: IMPERIAL 77 deg F, 29.92 in.Hg 



A I R  TESTING SERVICES INC. METALS EMISSION REPORT 

CLIENT : RIGO AND RIGO 
JOBSITE : LAYTON UTAH 
REF.No. : 5416265 

STACK HEIGHT 

STACK DIAMETER 

STACK AREA 

BAROMETRIC PRESSURE 

STAT I C PRESSURE 

NOZZLE DIAMETER 

P I  TOT COE F FI C I  ENT 

METER CORRECTION FACTOR 

CONDENSATE COLLECTION 

CONDENSATION I N  IMPINGER 1 
CONDENSATION I N  IMPINGER 2 
CONDENSATION I N  IMPINGER 3 
CONDENSATION I N  IMPINGER 4 
CONDENSATION IN IMPINGER S 
CONDENSATION I N  IMPINGER 6 
S I L I C A  GEL UEIGHT GAIN 

TOTAL MOISTURE GAIN 

METALS COLLECTION 

F I L T E R  METALS 
WASHINGS METALS 

IMPINGER METALS 

TOTAL METALS 

TOTAL SAMPLING TIME 

35.4 m 

1.35 m 

1.423 m2 

86.4 k P a  

-127.0 Pa 

6.20 mn 

0.798 

1.006 

208.5 g 

65.1 g 

8.0 g 

0.9 g 

0.2 g 

0.0 g 

14.0 g 

296.7 g 

o.oaoo mg 

a.oooo mg 

a.oooo mg 

0.0000 mg 

120.0 min. 

DATE : 95 11 22 
RUN : T10-MP-A 
LOC. : 3 STACK 

116.0 f t .  

53.0 in. 

15.32 sq.ft. 

25.50 in.Hg 

-0.51 in.H2O 

0.2440 in. 



A I R  TESTING SERVICES I N C .  METALS EMISSION REPORT 

CLIENT : R I G O  AND RIGO 
JOBSITE : LAYTON UTAH 

REF.No. : 5416265 

DATE : 95 1 1  22 
RUN : T10-MP-A 

LOC. : 6 STACK 

PT. TIME STACK VEL.  ORIF. METER MTR. PROB. OVEN EXIT PUMP UALt % 

NO I TEMP. PRES. PRES. VOL. TMP. TEMP. TEMP. TEMP. VAC. D I S T .  ISO. 

TRAVERSE NO. I 

1 0.0 
1 3.0 
2 6.0 
2 9.0 
3 12.0 
3 15.0 
4 18.0 
4 21.0 
5 24.0 
5 27.0 
6 30.0 
6 33.0 
7 36.0 
7 39.0 
8 42.0 
8 45.0 
9 48.0 
9 51.0 
10 54.0 
10 57.0 

60.0 

316 0.860 1.75 
316 0.820 1.65 
314 0.910 1.75 
308 0.630 1.30 
307 0.850 1.65 
308 0.950 1.7s 
304 0.780 1.55 
302 0.840 1.65 
300 0.7’50 1.50 
300 0.850 1.65 
298 0.850 1.65 
2954 0.880 1.65 
296 0.780 1.50 
296 0.880 1.65 
297 0.830 1-60 
296 0.880 1.70 
299 0.950 1.75 
299 0.830 1.60 
299 0.950 1.75 
301 0.750 1.50 

TRAVERSE NO. 2 

1 0.0 
1 3.0 
2 6.0 
2 9.0 
3 12.0 
3 15.0 
4 18.0 
4 21.0 
5 24.0 
5 27.0 
6 30.0 
6 33.0 
7 36.0 

295 
290 
272 
276 

283 
286 
287 
288 
289 
291 
294 
296 

280 

0.520 
0.510 
0.600 
0.680 

0.780 
0.860 
0.750 
0.880 
0.870 
0.920 
0.980 
0.650 

0.780 

1 .oo 
1 .oo 
1.10 
1 *20 
1.40 
1.40 
1.60 
1.40 
1.70 
1.75 
1.95 
2.00 
1.25 

669.31 
671 “58 
673 79 
676.03 
677.97 
680.11 
682.40 
684.53 
686.69 
688.79 
690 I 09 
693.00 
695.30 
697.44 
699.60 
701.73 
703.98 
706.25 
708.40 
710.74 
712.81 

713.55 
715.31 
71 7.04 
718.82 
720.71 

724.94 
727.16 
729.23 
731.46 
Z53.60 
735.93 
738.60 

722. a2 

73 232 257 50 
74 233 257 42 
75 235 257 42 
76 235 255 41 
77 235 259 42 
78 234 256 43 
79 234 256 43 
80 235 257 43 
80 235 257 44 
ao 23s 258 44 

81 234 255 43 
81 235 255 43 

82 234 255 44 
82 235 258 45 
82 235 257 45 
82 235 259 45 
83 236 258 45 
83 236 258 44 
04 236 257 45 
84 236 256 45 

82 232 255 47 
83 232 254 44 
04 232 0 43 
84 232 255 42 
85 233 255 42 
85 233 254 42 
86 233 256 42 
86 233 253 42 
a7 234 253 42 
87 234 254 43 
87 234 255 43 
87 234 256 42 
87 234 254 43 

1.0 1.0 
1.0 1.0 
1.0 2.0 
1.0 2.0 
1.U 3.0 
1.0 3.0 
1.0 4.0 
1.0 4.0 
1.0 5 .0  
1.0 5.0 
1.0 6.0 
1.0 6.0 
1.0 7.0 
1.0 7.0 
1.0 8.0 
1.0 8.0 
1,o 9.0 
1.0 9.0 
1.0 10.0 
1.0 10.0 

1.0 1.0 
1.0 1.0 
1.0 2.0 
1.0 2.0 
1.0 3.0 
1.0 3.0 
1.0 4.0 
1.0 4.0 
1.0 5.0 
1.0 5.0 
1.0 6.0 
1.0 6.0 
1.0 7.0 

104.5 
104.0 
99.8 

103.0 
97.7 

101 .o 
98.4 

101.1 
58.7 
131.2 
101.9 
100.3 
95.3 
96.8 
99.3 
96.5 
97.7 
59.3 
98.9 

98.8 

100.9 
99.5 
93.2 
93.2 
97.3 
97.9 
97.8 
97.6 
97.1 
93.8 
99.5 
110.7 
95.6 



A I R  TESTING SERVICES I N C .  METALS EMISSION REPORT 

CLIENT : RIGO AND RIGO 
JORSITE : 1AYTON UTAH 

REF.No. : 5416265 

PT.  TIME 
NO. 

min. 

7 39.0 
8 42.0 
8 45.0 
9 48.0 
9 51.0 

10 54.0 
10 57.0 

60.0 

- - -  - - - I  

STACK 

TEMP. 
F 

296 
299 
299 
296 
294 
292 
292 

VEL. 

PRES" 
in.H20 

0.600 
0.620 
0 I 590 
0.550 
0 .550  
0.480 
0.480 

- - - - - -  

O R I F .  

PRES. 
in.HZO 

1.10 
1.20 
1.20 

1.10 
0.95 
0.95 

1.10 

METER 

VOL . 
cu.ft. 

740.48 
742.16 
744.02 
745.90 
747.75 
749.57 
751.28 
753.01 

DATE : 95 11 22 
RUN : T10-MP-A 
LOC. : B STACK 

MTR. PROB. OVEN E X I T  

TMP. TEMP. TEMP. TEMP. 

F F F F  
I--* .1*- - -  ----I - - * *  

87 235 257 44 
86 235 256 45 
06 235 256 45 
87 235 257 45 
87 234 256 44 
87 231 256 44 
87 231 256 44 

PUMP MALL 
VAC. D I S T .  
in.Hg in. 

1.0 7.0 
1.0 8.0 
1 .0  8.0 
1.0 9.0 
7.0 9.0 
1.0 10.0 
1.0 10.0 

- - * - -  *_I*.. 

% 
ISO.  

88.9 
97.1 

100.7 
102.3 
100.5 
100.8 
101.9 

296 0.754 1.47 83 234 250 44 1.0 98.7 



ISOKINETXC TEST DATA FORM 

STACK GAS COMPOSITION 

co, (%): 0, (%): co (PPm): Other: 

hpinger 1 (g> 7 &, s’ Assumed H20 (%): -/(a 
hpinger 2 (€5) Gs’; I Fdter I.D. #: e A Y %  ) 

A, 0 
~ fmpinger 3 (€9 
~ b P & w 4  (g) L f L  ;3 

Net Fdter Wt, (8): 

Net Probe Wash Wt. (g): 

1 fmpinger 5 (s) 0 .T7, Imp. Residue Wt. (g): 

~ Impinger 6 (g) 

I XAD-2 Trap (9) s * 

Total H,O Condensed (g) 

, Sampling Comments: b 

Sample -Type: hlc Reference Method: E p p  m z q  w e  I of - c- 

Control Equipment Operation: 



MOIS'I'URIE ANALYSIS DATA SHEET 

BALANCE QC CHECK 

A - x 100 (10% 
A 

Comments: 

A 

I\ 
I 

7 -  

/ 

/ 

/-- 

Date: 



PAGE 2 O F C  SAMPLING TRAINS DATA SHEET 

Vac. 
in Hg 

/r c3 

PL Orifice Gas Mctcr Reading Stack . Probe B O X  . Imp. XAD 

c"F) ("P) m c"F) rn 
Temp. Temp. Temp. Temp. Temp. 

Meter Meter 
Inlet Outlet 
0 ( O F )  

7s- 177 

frc test feak check Rate (cfm) dOf at / b  inches Hg (Vacuum) 

Post test Icak check Rate (cfm)-m4 at Fq inches Hg (Vacuum) 
K d u e  calculated by: Chcckcd by: Opcra tor Signatm: 

Leak Volume Start: 

Leak Volume Staa: 

Leak Volume End 

Leak Volume End: 



SAMPLING TRAINS DATA SHEET 

Yd I l o w  

Prc test leak check Rate (dm) @4 at 1 c, inches Hg (Vacuum) 

Post test fcak check Rate (cfm) 409 at 19 inches Hg (Vacuum) 

K value calcufatcd by: 

Leak Volume Start: 

Leak Volume Starl: 

Checked by: 

Leak Volurnc End: 

Leak Volume End: 

Operator Signature: 



SAMPLING TRAINS DATA SHEET PAGE ’1 OF&- 

Gas Meter Reading Stack Probe %ClX 

Temp. Temp. Temp. 
c“F) (“P) 0 

hP* XAD 

(“P) rp) 

Temp. Temp. 
Meter Mctcr Vac. 
met Outlet in Kg 
m ( O F )  Desired 

(ft3) 

7 / .  282 

I .L\ Liz I 1 
I O-$b 

1 10.88 
I I I 

1.v -- 

Prr test Icak check: Rate (cfm) 4 @/Dat inches Hg (Vacuum) Leak Volume Start: Leak Volume End: 

Post test lcak check Rate (cfm) ld at 2 1 inches Hg (Vacuum) 

K value talcdated bF 

Lcak Volume Start: l e a k  Volume End: 

Checked by: 

E\FoRMs\sIDspRM 



SAMPLING T M N S  DATA SHEET PAGE E O F  

Travcncf: % Traverse Direction: 1 /2/ 
Gas Meter Reading 

L 

Stack 
Temp. 

c"F) 

Probe Box ' Imp. XAD Meter Meter 
Temp. Temp. Temp. Temp. Inlet Outlet 

rP) cn (39 rn m ("F) 

I 

Start Time: FrnirhTrmc: (6-v ff- 

Pn: t a t  lcak check Rdte (cfm) D/' at 2 inches Hg (Vacuum) 

Post test leak chcek Rate (dm) do8 at 22 inches Hg (Vacuum) 

K d u e  calmlatcd by: 

Ltak Volumc Start: 

Leak Volume Start: 

Checked by: 

Leak Volume End: 

Leak Volume End 

Optrator Signature: 

BOVAR~O~XO~M tirvironmental 
I 



QA/QC CHECKLIST 

rrEM I J l  COMMENIS 

PRELIMINARY DATA 

Client: Location: f? s f c l c t  Operator: ~-, 

Sample Type: y h r (  Reference Method: @4 m w  

W a s  preliminary velocity profile performed? 
Avg. AP - 
Static p i t +  or negative -c.c., 

Average Temperature - b 

II 11 Modifications: 

Time per point 
Number o l  reading per point 

M e m q  

Baromctric Pressure M w u M ?  

Aneroid 
Other 

II  * II 

ca 444 - 
1 

Stainless Stccl or I- Glass or 
Quartz 
Button Hook Or 

Elbow 
Cleaned amrding to protocol 
Round ? Undamaged? 

J 

I/ 

II 

t/ 
1/ 

~~~ -~ 
or v 

Cleaned according to protocol t/ 

Checked d 
Temperaturn 250 5 25°F r/ 

~ 

Quartz 
Other 

1 PROBE HEATING S Y m .  

Stable 
L 

l l  



PAGE'? O F 4  

/ 
Properly attached to probe 
(no interferrncc with ride) 
Modifications -m 

Connected to: 

QA/QC CHECKLIST 

PROJECT # ?'I/ 26( 

micromanomctcr 
Pitot lines checked for leak 
Pitot prcssurc gaugt zerocd 

Rangc 

I /  
1/  

orifice prcssurt gauge zetocd 
Meter box lcmllcd 

w 
.f 

~~ ~ 

Gas Tcrnperaturc !Sensor 
ThermocoupIc 

Type 
Temp. checked against ambient temp 

Lf 

I<  
4 

Teflon 
Bomiiicate glass 

Othcr 

J 



1 1 1 

GLASSWARE 

Qcaned and proofcd according to pmtocol pq 
IMPINGERS 

No. of Impinges 
Contents #1 

#Z 
#3 

- 
-m - 
-*u 

Impinger weights recorded / 
Irnpingtrs properly assembled # /  

New? 
Used? 

Rccimlating pump set up property 1 H 

L / I  
I 

Performcd 
Rate 

AIl openings OF sampling train scaled 
Is n d c  scaled when p& is in stack with pump off 

1 
-m # @ 9  cfm@ /& "Hg * 

. L, .  

Probe m d  to travcw point at right time 

N d e  and pitot tube kept parallel to stack at all times 

- ~ ~~ 

Is care taken to amid maping nipple or stackwall 
Effective seal around probe when in-stack 

~~ ~ ~~~~ 

v 
\ /  

filters changed during mn 

Any particulate lost during fiIter change 
Sorbent trap kept at - W F  
Probe temperature 250 5 25°F 
filter box temperature 2% 3 2S"F 
Data € o m  complctcd and data recorded properly 

Condition of silica gel 
Leak checks at port changes 

Ice level checked 

Beforc 
After 

Rnal leak racc acceptable 
General comments on sampling technique 

Sample rccovtry performed by 
Clean-up a m  - General Environment 

Sample recovery performed on-sitc? 

Brusher: Nylon bristle 

Other 
Wash Bottles: GhSS 

x 
K 
/t'p 
L/ 
/ 
t/ 

4 

cc) 

*oDq cfm@ 19 "Hg 
I /o cfm@ 2 2  "Hg 

cc, 

-cc) - ,QO\ cfm@ 2% "h 1 
-+-cI 

- 1  

rccI 

1 1 
4 



PAGE 4-OF 4 

probe/noulc 
probe fitting 

QA/QC CHECKLIST 

PROJECT# 7 y /b Zb J 

.. 

/ -  
J 

ITEM d COMMENIS 

Teflon I f /  

probe lincr 
front half filter holder 

Recovered amrding to protocol 
Weighted 

Impinges 

H~O/RCCOVCW data Shett aMIpletGd 
Blanks Collected 

Reagents 

Polycthylenc 
Other 

.~ 

1 

A /  
I 

/ 

r I  
V + 

1 

L A  

Storagc Containem 
Bomilicatc glass 
Polyethylene 

Leak f n c  

v 

Cap Material -m 

Petri Dishes: borosiliate glass 

Samples fabeiled and stored properly 
Liquid levels marked 
Samples del ivcd to lab 

~ 

I 

b /  / 

1 
I - ,  

I I  

~ 

Pmbc and sample train openin@ m r t d  
Silica Gel 

Condition/Coiour 
Weighed 

Tweezers used? 
Condition? 
CoIour of Filter 

Filter Handling 

Foil Wrap@? . .  
#%???j 

Probe Rinses 
Acctonc 
Other n.!d m 

Particulate Recovcrcd from 



EPA METHOD 29 
METALS / PARTICULATE (MP) SAMPLING TRUN 

RECOVERY DATA FORM 

mcATI0N: Y . 6  . 

hnpinga 5.6 U Impinger 5.6 I 
'1 

0.1 N HN03 lack Half 

I 1 

Rinse with 
I o o n L ~  I ' I In=- I - 

I- I 

initialwt: zb2.3 Iz-XTl 
MarkLiquid Level on Containers 

Reagent Blanks Submitted? 
Prepare Fresh Acidilied KMito4. Daily 

Seal and Label Containers J' 
yes -7- 

b BOVAR-CONCORD Environmental 



METHOD 26 
HC1 SAMPLING DATA FORM 



MOISTURE mALysrs DATA SHEET 

BALANCE QC CHECK 

A - x 100 (10% 
A 



LOCATION: 

Impingers 1 and 2 
I 

Weigh impingcrs 
Empty contents into 
container and 
rinse with DI water 

HCI METHOD 2G SAMPLING TRAIN 
RECOVERY DATA FORM 

Impingem 3 and 4 
1 

Weigh impingas 
Empty contents into 
containtrand 
rinse with DI water 

TEST #: 

Container TS1 
Impingers 1 and 2 

0.1 N H2S04 Contents 
and DI Water Rinses 

PROJECT NO.: / 6 s' 
f izMu6 DATE: 

Container TS2 
Impingcrs 3 and 4 

0.1 N NaOH Contents 
and DI Water Rinses 

Mark Uquid L m e i  seal and Label 

Train Identification I 
I 1 Train No.: 

0.1 N H2!304 Batch NO.: 72 
DI Wata Batch No.: 

0.1 N NaOH Batch No.: 

Train Loadad By 

W6RKDRW-M.r 95 b BOVAR-CONCORD Environmental 



SYSTEM CALBRATION AND DRIFT CALCULATIONS 

CLIENT RIGO+RIGO DATE 
PROJECT NUMBER 5416265 TIME START 
SAMPLE LOCATION STACK TIME FINISH 

NOV22/95 
1250 
17: 22 

TEST NUMBER T I  1 CEMB 

INSTRUMENT SPAN VALUES 

OXYGEN 
SULPHUR DIOXIDE 
NITROGEN OXIDES 

25 % 
I000 PPM 
I000 PPM 

CARBON DIOXIDE 
CARBON MONOXIDE 
TOTAL HYDROCARBONS 

20 % 
1000 PPM 
I00 PPM 

INITIAL 
VALUES 

FINAL 
VALUES 

ITEM DRIFT 
(% SPAN) 

CALGAS ANAL. SYSTEM 
VALUE CAL. CAL. 

SYSTEM 
CA L, 
BIAS 

(% SPAN) 

SYSTEM SYSTEM 
CAL. CAL. 

BIAS 
(% SPAN) 

02 ZERO 
02 CAL 

0 
9.91 

0.03 
9.91 

0.03 
9.88 

0.23 
10.01 

0.8 
0.5 

0.0 
-0.1 

0.8 
Q.4 

so2 ZERO 
SO2 SPAN 

0 
149 

0.5 
149 

2.3 
146 

0.2 
-0.3 

2.7 
145 

0.2 
-0.4 

0.0 
-0. I 

NOX ZERO 
NOX SPAN 

0 
302 

0.6 
306 

1.2 
307 

0.1 
0. I 

0.4 
304 

-0.0 
-0.2 

0.4 
0.6 

-0. I 
-0.3 

C02 ZERO 
CO2 SPAN 

0 
7.01 

0.05 
6.98 

0.08 
6.97 

0.2 
-0.1 

0.13 
7.1 

0.3 
0.7 

CO ZERO 
CO SPAN 

0 
I00 

0.5 
100.6 

1 .I 
100.4 

0.1 
-0.0 

I *I 
99.5 

0. I 
-0. I 

0.0 
-0. I 

THC ZERO 
THC SPAN 

0 
20. I 

1.73 
23.7 

1.7 
23.5 

-0.0 
-0.2 

0.75 
22.1 

-1 .o 
-1.6 

-1 .o 
-1.4 

DRIFT CRITERIA <5% SPAN 
BIAS CRITERIA 6% SPAN 

Test 11 CEM B Date: 11/29/95 Page -I 



A I R  TESTING SERVICES I N C .  ORGANICS EMISSION REPORT 

CLIENT : R I G O  & R I G O  

JOBSITE : LAYTON UTAH 

REF.No. : 5416265 

RUN TIME : 14:08 TO 16:39 

ORGANICS CONCENTRATION 

ORGANICS EMISSION RATE 

SAMPLE GAS VOLUME 

AVERAGE I S O K I H E T I C I T Y  

FLUE GAS CHARACTERISTICS 

MOISTURE 

TEMPERATURE 

FLOW 

DATE : 11.22.95 

LOC. : STACK B 
RUN : T11-OC-B 

0.0 ug/DSm3 0.0000 gr/1000 DScf 
0.0 ug/Am3 0.0000 gr/1000 A c f  

0.0130 mg/s 0.00 gr/hr 

1.7072 DSm3 6U.282 DScf 

1oa.o x 

16.69 % 

142.3 deg C 288.2 d e g  F 

46096 D S W h r  27131 DScfm 
90572 A d / h r  53309 Acfm 

VELOCITY 17.68 m/s 3479.5 fpm 

GAS ANALYSIS 02 10.63 % 
co2 9.47 % 
co 0.00 % 
so2 0.00 x 

HOL. UT .  30.06 g / g m o l e  D.5. 
MOL. UT. 28.04 g/gmole W.8. 

*STANDARD CONDITIONS : METRIC 25 deg C, 101.3 kPa 
: IMPERIAL 77 deg F, 29.92 in.Hg 



AIR TESTING SERVICES INC. ORGANICS EMISSION REPORT 

CLIENT : RIGO & RIGO 
JOBSITE : LAYTON UTAH 
REF.No. : 5416265 

STACK HEIGHT 

STACK DIAMETER 

STACK AREA 

BARWETRIC PRESSURE 

STATIC PRESSURE 

NOZZLE DIAMETER 

PITOT COEFFICIENT 

METER CORRECTION FACTOR 

CONDENSATE COLLECTION 

RESIN TRAP CONDENSATE 

CONDENSATION IN IMPINGER 1 

CONDENSATION IN IMPINGER 2 

CONDENSATION IN IMPINGER 3 

CONDENSATION IN IMPINGER 4 

SILlCA GEL WEIGHT GAIN 

TOTAL MOISTURE GAIN 

ORGANICS COLLECTION 

FILTER ORGANICS 

UASHINGS ORGANICS 

RESIN ORGANICS 

IMPINGER ORGANICS 

TOTAL ORGANICS 

35.4 m 

1.35 m 

1.423 m2 

86.4 kPa 

117.0 Pa 

5.79 mn 

0.7% 

0.983 

2.2 g 

231.1 g 

1.2 g 

0.1 g 

1.3 g 

15.7 g 

251.6 g 

0.0000 mg 

0.0000 mg 

0.0000 mg 

0.0000 mg 

0.0000 mg 

DATE : 11.22.95 
RUN : Tll-OC-B 
LOC. : STACK B 

115.0 ft. 

53.0 in .  

15.32 sq.ft. 

25.50 in.Hg 

-0.47 in.tl20 

0.2280 in. 



A I R  TESTING SERVICES INC. ORGANICS EMISSION REPORT 

CLIENT : RIGO & RIGO 
JOFJSITE : LAYTON UTAH 
REF.No. : 5416265 

DATE : 11.22.95 
RUN : Tl1-OC-6 
LOC. : STACK B 

PT. T I M E  STACK VEL. ORIF.  METER MTR. PROB. OVEN RES. E X I T  PUMP UALL % 
NO. TEMP. PRES. PRES. VOt.  TMP. TEMP. TEMP. TMP. TMP. VAC. D I S T .  ISO. 

min. F in.H20 in.HZ0 cu.f t .  F F F F F in.Hg i n .  
- - -  - - - -  - - * - -  - - - - - -  _ - - - - -  - - - -  - - * - -  - - - - -  - - - -  * - - *  - - - - -  - - - - -  - - - - -  

TRAVERSE NO. 'I 

1 0.0 
1 3.0 
2 6.0 
2 9.0 
3 12.0 
3 15.0 
4 18.0 
4 21.0 
5 24.0 
5 27-0 
6 30.0 
6 33.0 
7 36.0 
7 39.0 
8 42.0 
8 45.0 
9 48.0 
9 51.0 

10 54.0 
10 57.0 

60.0 

263 
262 
265 
265 
265 
263 
267 
271 
274 
286 
280 
273 
299 
273 
296 
274 
276 
265 
265 
262 

TRAVERSE NO. 2 

1 0.0 
1 3.0 
2 6.0 
2 9.0 
3 12.0 
3 15.0 
4 18-0 
4 21.0 
5 24.0 
5 27.0 
6 30.0 
6 33.0 
7 36.0 

290 
304 
310 
307 
305 
308 
309 
309 
31 1 
313 
298 
285 
278 

0.460 
0.400 
0.500 
0.500 
0.460 
0.410 
0.550 
0.600 
0.590 
0.620 
0.600 
0.720 
0.700 
0.770 
0 -800 
0.780 
0 I 620 
0.620 
0.490 
0.470 

0.620 
0.780 
0.900 
0.770 

0.950 
0.950 
0.890 
1 .ooo 
1.050 
0.850 
0 I 780 
0.820 

0.740 

0.69 
0 -49 
0.72 
0.72 
0 -69 
0.50 
0.78 
0.93 
0.86 
0.92 
0.89 
I .05 
1 .oo 
1.10 
1.30 
1.20 
0.89 
0.89 
0.72 
0.69 

0.89 
1.20 
1.40 
1.15 
1.10 
1.50 
1.50 
1.40 
1.65 
1.65 
1.30 
1.20 
1.25 

502.81 
504.30 
505.66 
507.17 
508.73 
510.25 
51 1.53 
513.14 
514.89 
516.55 
518.28 
519.98 
521 -82 
523.63 
525.49 
527.43 
529.37 
531.06 
532.76 
534.29 
535.79 

536.24 
537.96 
539.85 
541.91 
543.82 
545.72 
547.79 
549.91 
551.97 
554.17 
556.40 
558.38 
560.27 

76 245 245 52 54 6.0 
77 245 245 44 42 5.5 
78 246 245 44 42 7.5 
79 246 245 44 41 7.5 
79 248 246 45 41 7.0 
80 246 246 46 41 5.5 
79 247 246 45 41 8.0 
80 247 247 45 42 9.0 
80 247 247 46 42 8.0 
81 247 245 47 43 9.0 
81 248 245 47 43 8.5 
81 248 247 48 44 10.0 
81 246 245 48 44 9.5 
81 247 245 48 45 10.0 
81 248 245 49 45 10.5 
81 247 245 49 46 10.5 

81 247 246 51 46 8.5 
81 247 248 53 47 7.5 
81 246 247 53 46 7.5 

81 246 246 50 46 8.5 

79 246 246 49 53 9.0 
80 246 247 44 47 10.0 
81 248 247 44 47 11.0 
a1 246 247 43 46 10.0 
81 247 247 43 47 10.0 
81 246 247 44 48 11.0 
80 247 247 44 50 12.0 
81 247 247 43 50 11.5 
81 247 245 43 51 12.5 
81 247 247 43 52 12.5 
81 246 247 43 53 11.0 
80 247 247 43 51 11.0 
80 246 246 43 49 10.0 

1.0 100.7 
1.0 98.1 
2.0 97.5 
2.0 100.7 
3.0 102.2 
3.0 90.9 
4.0 99.1 
4.0 103.3 
5.0 99.0 
5.0 101.4 
6.0 100.8 
6.0 99.2 
7.0 f00.6 
7.0 97.0 
8.0 100.9 
8.0 100.5 
9.0 98.3 
9.0 98.1 

10.0 99.3 
10.0 99.2 

1.0 101.4 
1.0 100.1 
2.0 101.9 

2.0 101.9 
3.0 103.2 
3.0 99.5 
4.0 102.2 
4.0 102.3 
5.0 103.3 
5.0 102.3 
6.0 99.9 
6.0 98.8 
7.0 97.0 



AIR TESTING SERVICES INC. ORGANICS EMISSION REPORT 

CLIENT : RIG0 & RIG0 
JOBSITE : LAYTON UTAH 
REF.No. : 5416265 

PT. TIME 
NO. 

min. 

7 39.0 
8 42.0 
8 45.0 
9 48.0 
9 51.0 

10 54.0 
10 57.0 

60.0 

- - -  

STACK 

TEMP. 
F 

312 
314 
31 0 
307 
307 
304 
301 

- - - I -  

VEL. ORIF. 
PRES. PRES. 

in.HZO in.HZ0 

0.980 1.55 
0.900 1.40 
0.720 1.05 
0.710 1.05 
0.840 1.30 
0.690 1.00 
0.650 0.97 

- - - - - -  - - - - - -  

METER 
VOL . 

cu.ft. 

562.18 
564.30 
566.35 
568.16 
569.97 
571.91 
573.a 
575.42 

- m - - - -  

DATE : 11.22.95 
RUN : T l l - O C - B  

LOC. : STACK B 

MTR. PROB. 
TMP. TEMP. 
F F  

81 246 
81 247 
81 248 
81 248 
82 247 
81 247 
81 248 

OVEN 
TEMP. 

F 

247 
247 
248 
247 
248 
247 
247 

- - - - -  

RES. E X I T  PUMP 

TMP. TMP. VAC. 
F F in.Hg 

44 47 12.0 
44 45 11.5 
44 44 9.5 
44 43 9.0 
45 43 10.0 
46 42 9.0 
47 42 9.0 

UALL 
DIST. 

7.0 
8.0 
8.0 
9.0 
9.0 

10.0 
10.0 

x 
ISO. 

- - - - -  
100.6 
101.6 
99.9 

100.4 
98.9 
99.4 

100.5 

288 0.696 1.06 80 247 246 46 46 9.4 100.0 ' 



ISOKINETIC TEST DATA FORM 

Sample Type: r, '&&4 I k =  Reference Method: fi3h ( ik  27 Page I of S 

Client: && *I Q&&. City, Province: IJ*nr.,' . SVtrl 

Sample Location: \3 S*+-LL Date: n! 3 c', 2 2/ 5 s- 

Start The:  IY:oS Finish The: 1G 31 
Barometric Press, (h Hg): 25-1 5- Stack PrW(in H20):+ or -: c \  ) *  

Stack Diameter (;a): 5 3  Length x Width: cs-- 

Sample Box Number: 'I' I Gas Meter Factor: ii I 5 &3 Calibration Date: '3 L !1/%- 

-p-- Test Number: Project Number: s-q/(c z i 5' 

x - =  

cyclonic Flow: Yes Stack Height (ft): 1 I c 

N o d e  ID.: 7 1  - 2 Nozzle Diameter (k): 0 tF Calibration Date: & ~ v ' I  16 7 < 
Calibration Date: %S$'j- "i 5- Probe ID.: -7-2-7 Pitot Coefficient: o ty& 

Equipment Comments: 

STACK GAS CO?lrpOSI"ION 

co, (%): g.4r 0, (%): mh / c o  (ppm): Other: 

Impinger I (g) 2 s l m 1  / AssumedH20(%): 

hpinger 2 (g) 1 7, / Filter I.D. #: 
- 
_cI 

Net Filter Wt. (g): 

Net Probe Wash Wt. (g): 
- J 

1 
3 (g) 0 . 1  

Impinger 4 (g) 1 .  3 

XAD-2 Trap (g) \ d  3 
Total H,O Condensed (g) 

Sampling Comments: 

2 f L C  J 
I l a  1.- c -  3 

f-&J &GbZ z (" 

Process Rate: 

Control Equipment Operation: 

Process Comments: 

Signature: Date: I \ l JJ I  2 2 / 5 3  
4 ,  



MOIS- ANALYSIS DATA SHEET 

BALANCE QC CHECK 

A - x 100 (10% 
A 

i 
Sigaature: 

/ 
Date: 



DATE: 22/,//%/ SAMPLING TRAINS DATA SHEET PAGE 2 OF 

PIT test leak check Rate (cfm) OlCOf' at i < inches Hg (Vacuum) Leak Volume End 

Post test leak check Rate (cfm) - /at I inches Hg (Vacuum) Lcnk Volume Start: / Leak Volume End: 
K value calculated by; 

h a k  Volumc Start: 5 2- L tic! .yc i- .PI 

Checked bF Operator Signatun: 



DATE: Lt/I(/$< SAMPLING TRAINS DATA SHEET PAGE 5 OF 5’ 

L- 

I 

PE test leak check Rate (drn) / at inches Hg (Vacuum) Leak Volume Start: / 
Past test leak check Rate (cfm) 3\01! at I inches Hg (Vacuum) Leak Volume Start: 53Sk 7 7 
K value calculated by. Checked by: 

Eqm~mspRM 
! 



DATE: &L/LSy SAMPLING TRAINS DATA SHEET PAGE 3 OF L- 

-L 
Prc test leak check Rate (cfm) &\\ at \I inches Hg (vacuum) 

Post test leak check: Rate (cfm) /% A c h e s  Hg (vacuum) Leak Volume Start: / 

K value mkulated by Checked by Operator Sirnature: 

Leak Volume Start: (;6%q \ 

Y 



DA’IE: &lfi/ci< SAMPLING TRAMS DATA SHEET PAGE S F  2 

G ‘8.f 

Prc test leak check Ftate (cfm) rc A /inches Hg (Vacuum) 

Post tcst leak check Rate (cfm) 6.ol ht I < inches Hg (vacuum) 

Leak Volume Start: / 
Leak Volume Start: T?se# J 3c 

K wlut calcularcd by: Checked by: 

Leak Volume End: / 
h k  Volume End s-7.2,- 2-3 

Operator Signaturr: /lpL 
t i  



QA/QC CHECKLIST 

r h  
m 1 / 1  WMMENIS I 

PRELIMINARY DATA 

Was preliminary velocity profik perfomed? 
Avg. AP -m 

PAGE 1 OF 4 

PROBE LINER 

Bomsiiicate Or r /  
QWrh. or 
Other 
Cicaned according to protocol 

PROBE HEATWG SY- 
Checked 1 
Temperature 250 5 3 ° F  
Stable 

I 

Y A7 I 

// Client: 

.- 
Y i' .I Static positive or  negative -m 

Average Temperature -m 

Estimate % H20 -ccI 

Estimate Gas Composition -*-c+ 

Proper n o d e  selected? I /  

2 ''I 5 r' 
How estimated? -m 

02% - C02(%) - CO@pm) 7 
How Jiistirnatcd? -ccI 

K factor -m 

Number of sampling points pcr traverse 

Time pet point CCI 

Number of reading per point 

-m 

Probe markings correct? 1 L/ 

/.-: 
-2- -m 

Barometric Prcssurc Measured? 
Mercury 1 

~~ 

Aneroid 

Other / d mq7 
PROBE NOZZLE 

Nickel plated stainless steel or 11 

~~ ~~~ ~ 

Quartz 
Button Hook or J 
abow 

Cleaned according to protocol / 
Round ? Undamaged? / 



rypc "5" or 
Other 
Properly attached to probe 
(no interference with n d e )  
Modifications 

'/ 
3ccJ 

II utntr I I II 

Connected to: 

indined manometer 
magnchiiic gaugc 

~~ __  

Teflon J 
Borosilicatc glass 
Other 

Range: Division: 

Silicone 
Other 
Filter asscmbly cleaned according to Protc~col 

f FILTERTYPE 

micromanometer 
Pitot lints checked for leak 
Pitot prtssure gauge zeroed 
Orifin peesurt gauge zeroed 

I Range: 

1 
Meter box levclltd L/ 
Gas Temperature Sensor /, 

1 n c m ~ u p  tc 

Type 
Tcmp. checked against ambient temp 

FILTER HOLDER 
i 

Alter heated 

Temperature (250 2YF) 
J 

t 
CONDENSER/XAD3 TRAP 

Glass 
Cleaned according to protocol 

XAD-2 Trap cov l td  with foil at all times 
Tilemocouple attached to trap 

v L 



PAGE 3 OF 4 

-~~ 
Modifications - 
Grcase used on joints ;rr 
Silica gel type u., 

NW? 
US&? J -k 5 c'iiu': - 
1 

Performed / 
1.7 cAL; cfm@ 1 "wz- Rate .m 

All openings o l  sampling train stakd 
Is n d e  sealed when probe is in stack with pump off 
Is a rc  taken to amid scraping nipple or stackwall 
Effectkc seal around probe when in-stack 
Probe moved to traverse point at right time 
Nozzle and pitot tube kept parallel to stack at all times 
Filters changed during run 
Any particulate lost during filter change 

Probe temperature 250 * 25°F 
Filter box temperature 250 2 25°F 
Data form cornptttcd and data recorded propcrly 

w 

J, 

J 

Sorbent trap kept at 568°F J 

QA/QC CHECKLIST 
/ 

PROJECT# 5 'y & LkJ 

-~ 

Ice level checked L /  
Condition of silica gel -m 

rs , (.. \ y cfm@ r f  'Hg Leak checks at port changes Btfore Ic.w 

After - Ln 2. cfm@ ,$ "Hg 
Final teak race acceptable -m [* ' \  fi I 1- cfm@ f "Hg L. . '  

Gcncral comments on sampling technique ' -w 

Sample rcmvcxy performed by -c.w 

Clean-up area - General Environment 

Sample recovery performed on-site? 
h. 

a I' . i j 1 - M  * 
Brushes: Nylon brktlc 

Other 
Wash Bottles: Glass 

Cicaned and proofed according to prutocol 1 J 1  
IMPINGERS 

I V I  It Recirculating pump set up properly t \ /  t 



QA/QC CHECKLIST 

m 
Teflon 
Polycthyfene 
Other 

Storage Containers: 
Elomsilicate glass 
Polyethylene 
Cap Material 
Leak free 

Petri Dishes: bomilicatt glass 
plastic 

Balance Type 
Calibrated or QC checked 
Probe allawed to cool sufficiently 
Probe and sample train openings covcred 
Silica Gel 

Conditian/Colour 
Weighed 

filter Handling 
Twcczcrs Used? 

Condition? 
Colour of Filter 
Foil Wrapped? 

Acetone /b 
Probc Rim 

PAGE 4 OF 4 

d co- 

_ _  

-m - Actual k) M - u d  P (€9 

J 

I I I * 1-  

t Ct+ 4AAT.p 
L 

Y &  
I I 

J’ I 

I 
I I 

Other .s/’; C<!+hq,  
Particulate Rccovercd from 

I I It probefnde 1 f l 
probe fitting 
probe liner 
front half filter bolder 

Ramered according to protocol 
tmpingcrs 

Weighted 
H2U/Rccovcry data sheet completed 

Blanks ColIected 
Reagents 
SolWlts 
Resin 
Blank Train 

Samples labefled and storcd propcdy 
Liquid lev& marked 
Samples delivered to lab 

1- 
/ 
./ 

I 

/ 

/ 

/ 

I 

I 



EPS l/RzM/2 

RECOVERY DATA FORM 
SEMX-VOLATILE ORGANIC (SVOC) SAMPLING TRAIN 

LOCATION: g-- S-?nc\L 

Back WHkr 
HoIder and 

Weigh Coil & 
Record Weight 

C 

Back HalfRinse 

holder, &ndens&'and 
impinge& 1,2 ahd 3 
3x with hbcane 
andacctonh i' 

/ 

\ 

W a s h a n d h h 3 x  
each with Bsasraa 
andacetone. 
Rinse 3x with 
witb-kglRand 
andacrtore 

Weigh impingas and 

of #1, #2 and 
fEcofd wts. Empty 

Y4=- 

prc-clcancd foil 
fold in half and 

wrap in foil 

. .  

'\ 
t i 

ContaincrTS4 [--.I Container TS3 
Back HalrFUter 

and Condenser Coil 

(1 
Mark ]Fluid Levels I seal and Label 

Train & Proofing Idtntificadon Reagent Blanks Collected? 
1 

Train No.: S? 

b BOVAR-CONCORD Environmental 

I 



A I R  TESTING SERVICES INC. METALS EMISSION REPORT 

CLIENT : RIGO AND RIGO 
JOESITE : LAYTON UTAH 
REF.No. : 5 4 1 6 2 6 5  

DATE : 11.22.95 
RUN : T11-MP-B 
LOC. : STACK B 

RUN T I M E  : 14:08 TO 16:39 

METALS CONCENTRATION 0.0 ug/DSmf 0.0000 gr/ l000 DScf 

0.0 ug/Arn3 0.0000 gr/1000 A c f  

METALS EMISSION RATE 0.000 mg/s 0.00 gr /hr  

SAMPLE GAS VOLUME 2.0208 DSm3 71.358 OScf 

AVERAGE I S O K I N E T I C I T Y  1 0 0 . 3  % 

FLUE GAS CHARACTERISTICS 

MOISTURE 17.21 X 

TEMPERATURE 1 5 1 . 1  deg C 304.0 deg F 

FLOW 

VELOCITY 

4 7 5 1 2  DSm3/hr 27964 DScfm 
95933 Am3/hr 56444 Acfm 

18.72 m/s 3685.5 fpn 

GAS ANALYSIS 02 10.68 % 
co2 9.47 % 
co 0.00 % 
so2 0.00 % 

MOL. WT. 30.06 g/gmole D.6. 
MOL. WT. 27.98 g/gmole W.B. 

*STANDARD CONDITIONS : METRIC 25 deg C, 1 0 1 . 3  kPa 
: IMPERIAL 77 deg F, 29.92 in.Hg 



AIR TESTING SERVICES INC. METALS EMISSION REPORT 

CLIENT : RIGO AND RIGO 
JOBSITE : LAYTUN UTAH 
REF.No. : 5416265 

STACK HEIGHT 

STACK DIAMETER 

STACK AREA 

BAROMETRIC PRESSURE 

STAT I C PRESSURE 

NOZZLE DIAMETER 

PI TOT COEF F I CI ENT 

METER CORRECTION FACTOR 

CONDENSATE COLLECTION 

CONDENSATION I N  IMPINGER 1 
CONDENSATION IN IMPINGER 2 
CONDENSATION IN IMPINGER 3 
CONDENSATION IN IMPINGER 4 

35.4 m 

1.35 m 

1.423 m2 

86.4 kPa 

117.0 Pa 

6.20 mn 

0. ma 

1.006 

202.0 g 
6 6 . f  g 

12.6 g 

DATE : 11.22.95 
RUN : T11-MP-B 
LOC. : STACK B 

1.8 g 

26.3 g 

CONDENSATION IN IMPINGER 5-+& 0.3 g .Mb 
SILICA GEL WEIGHT GAIN 

116.0 f t .  

53.0 in. 

15.32 sq.ft. 

25.50 in.Hg 

-0.47 in.H20 

0.2440 in, 

TOTAL MOISTURE GAIN 309.1 g 

METALS COLLECTION 

FILTER METALS 
WASHINGS METALS 
IMPINGER METALS 

TOTAL METALS 

TOTAL SAMPLING TIME 

0.0000 mg 

0.0000 mg 

0.0000 mg 

0.0000 mg 

120.0 min. 



A I R  TESTING SERVICES I H C .  METALS EMISSION REPORT 

CLIENT : RIGO AND RIGO 
JOBSITE : LAYTON UTAH 

REF.No. : 5416265 

DATE : 11.22.95 
RUN : T11-MP-B 
LOC. : STACK B 

PT. TIME STACK VEL. O R I F .  METER MTR. PROB. OVEN E X I T  PUMP WALL % 
NO. TEMP. PRES. PRES. VQL. TMP. TEMP. TEMP. TEMP. VAC. D I S T .  ISO. 

min. F in.H2O in.H2O cu.ft.  F F F F 

TRAVERSE NO. 1 

1 0.0 303 
1 3.0 302 
2 6.0 302 
2 9.0 301 
3 12.0 300 
3 15.0 297 
4 18.0 299 
4 21.0 309 
5 24.0 307 
5 27.0 310 
6 30.0 312 
6 33.0 307 
7 36.0 309 
7 39.0 301 
8 42.0 303 
8 45.0 304 
9 48.0 304 
9 51.0 301 
10 54.0 302 
10 57.0 341 

60.0 

TRAVERSE NO. 2 

1 
1 
2 
2 
3 
3 
4 
4 
5 
5 
6 
6 
7 

0.0  
3.0 
6.0 
9.0 

12.0 
15.0 
18.0 
21 .o 
24.0 
27.0 
30.0 
33.0 
36.0 

284 
288 
294 
292 
297 
304 
309 
309 
31 1 
313 
31 2 
31 1 
308 

0.820 
0.680 
0.770 
0.710 
0.730 
0.640 
0.870 
1 .ooo 
1.000 
1 .ooo 
0.970 
0.760 
0.720 
0.780 
0.870 
0,830 
0.800 
0.830 
0.730 
0.730 

0.550 
0.600 
0.740 
0 A50 
0.750 
0.950 
0.980 
0.950 
1 .ooo 
1 .loo 
0.750 
0.680 
0.600 

1.80 
1.50 
1 .SO 
1.40 
1.40 
1.25 
1.80 
2.15 
2.10 
2.10 
2.00 
1.45 
1.40 
1.45 
1 .ao 
1.70 
1.60 
1.70 
1.35 
1.35 

1 . I 5  
1.15 
1.30 
1.25 
1.30 
2.00 
2.05 
2.00 
2.10 
2.10 
1.30 
1.30 
1.15 

754.18 
756.44 
758.56 
760.66 
762.67 
764.56 
766.56 
768. a0 
771.28 
773.72 
776.14 
778.59 
780.70 
782. n 
784.80 
787.03 
789.28 
791.44 
793.63 
795.68 
797.73 

798.39 
800.20 
802.06 
804.12 
806.05 
808.12 
81 0.43 

815.13 
817.53 
820.04 
822.09 
824.05 

ai2.80 

75 234 
70 234 
70 234 
80 234 
ao 234 
a0 233 
81 234 
82 235 
a2 235 

a3 235 
a3 234 

83 236 

83 234 
84 234 
84 233 
84 233 
84 233 

85 235 
85 234 

a5 mi 

255 
259 
256 
255 
254 
254 
255 
258 
257 
257 
258 
258 
258 
258 
256 
258 
255 
258 
255 
253 

44 
39 
38 
37 
36 
37 
39 
40 
40 
42 
43 
44 
45 
44 
44 
44 
45 
45 
45 
45 

81 
82 
83 
83 
84 
84 
a5 
a5 
85 
85 
85 
85 
85 

234 258 47 
234 256 43 
235 256 42 
235 255 42 
234 256 42 
234 255 42 
235 254 43 
235 251 44 
235 257 44 
235 257 45 
235 257 45 
235 259 46 
235 260 46 

1 .o 
1 .o 
1 .o 
1 .o 
1 .O 
1 .o 
1 .o 
1 .o 
1 .o 
1 .O 
1 .o 
1 .o 
1 .o 
1 .o 
1 .o 
1.0 
1 .o 
1 .O 
1 .o 
1 .o 

1 .o 
1 .o 
2.0 
2.0 
3.0 
3.0 
4.0 
4.0 
5.0 
5.0 
6.0 
6.0 
7.0 
7.0 
8.0 
8.0 
9.0 
9.0 
10.0 
10.0 

1.0 1.0 
1.0 1.0 
1.0 2.0 
1.0 2.0 
1.0 3"O 
1.0 3,O 
1.0 4.0 
1.5 4.0 
1.5 5.0 
1.5 5.0 
1.5 6.0 
1.5 6.0 
1.5 7.0 

105.7 
108.2 
100.6 
99.9 
97.5 
99.1 
100.4 
104.3 
102.3 
101.6 
104.6 
101.1 
99.6 
97.9 
99.7 
102.9 
100.6 
99.9 
99.6 
99.6 

100.7 
99.2 
99.2 
99.0 
99.1 
98.9 
100.1 
99.9 
100.5 
100.3 
98.9 
99.3 
98.4 



A I R  TESTING SERVICES INC. METALS EMISSION REPORT 

CLIENT : RIGO AND RIGU 
JOBSITE : LAYTON UTAH 
REF.No. : 5 4 1 6 2 6 5  

PT. TIME 
NO. 

min. 

7 39.0 
8 42.0 

- - -  - - - -  

a 45.0 
9 48.0 
9 51.0 

10 54 .0  
10 57.0 

60.0 

STACK 
TEMP I 

F 

312 
313 
312 
306 
304 
303 
304 

-*I-- 

VEL. ORIF. 

PRES. PRES. 
in.HZO in.H20 

0.660 1.25 
0.650 1.25 
0.520 1.05 
0.550 1.05 
0.620 1.20 
0.550 1.05 
0 .550 1.05 

--I--- -1--1- 

METER 
VOL . 

cu.ft. 

825.88 

- - - - - -  

827.82 
829.73 
831.45 
833.22 
835.05  
836.83 
838.61 

DATE : 11.22.95 
RUN : T11-MP-B 
LOC. : STACK B 

MTR. PROB. OVEN E X I T  
TMP. TEMP. TEMP. TEMP. 

F F F F  
- - - -  - - - - -  - - - -  
85 235 253 46 
85 234 261 4 5  
85 234 260 46 
8 5  234 260 45 

85 234 263 45 
85 234 264 4 5  

a 5  234 263 4 5  

PUMP WALL X 
VAC. DIST.  ISO. 
in.Hg in. 
c---- - - - - -  - - - - *  

1.5 7.0 99.0 
1.5 8.0 99.0 
1.5 8.0 59.5 
1.5 9.0 99.2 
1.5 9.0 96.5 
1.5 10.0 99.6 
1.5 10.0 59.6 

304 0.759 1.52 83 234 257 43 1.2 100.3 



ISOKIPETIC TEST DATA FQRM 

Sample Type: M< Reference Method: gtb m2T Page L C  of 

Client: /&a v -&a d City, Province: hVh4 d&-L 
Project Number: L~Y\touJc Test Number: 7// - MA!? 
Sample Location: p X&Lt Date: 9</n 9 
Start Time: /y:oiY Frnish Time: i6.3 9 
Barometric Press. (in Hg): 2c.s S t a d  Press(in H20):+ or -: 
Stack Diameter (i): 53 Length x Width: X 

stack Height (ft): 11b cyclonic Flow: Yes No u 

Nozzle IB.: /Qz Nozzle Diameter (in.): 0.2‘\ Y Cafibration Date: 

9 7 

Sample Box Number: T 7 Gas Meter Factor. L E I b  Calibration Date: &@ f/.;IJ 

Probe I.D.: T\ -7 ‘ Pitot Coefficient: o * B  9 Calibration Date: 

Equipment Comments: I1 
Assumed €320 (%): /b 
Filter I.D. # /& 3 h n 7  s7-rs/ - Net Filter Wt. (g): 

Net Probe Wash Wt. (g): 
LL, 

Lmpinger 6 (g) 

XAD-2 Trap (g) 

Total H20 Condensed (g) %I?. I 

Sampling Comments: 
c 

Control Ekpipment Operation: EJf 
Process Comments: 

Signatwe: / I / /  Lhb--- Date: Tr//z. t  f i  / 
/Y 

W 



MOISTURE ANALYSIS DATA SHEET 

B P C E  QC CHECK 

A - x 100 
A 

(10% 

Comments: 



SAMPLING TRAMS DATA SHEET PAGE 2 O F C  

Probe 
Temp. 
(“P) 

73c/ 
23Y 
23Y 
23 4 
23Y 
?33 
Z3Y 
23r 
2 3Y- 
23 6 
23- 

’ Imp. 
Temp. 
rF) 

99 

XAD 
Temp. 
0 

Gas Mctcr Reading Vac. 
in Hg 

1 1  0 

37 
7r 

BLl 
78 

7 9  I .o 
I 79 

7 s  
4Y 

so 
Prc test lcak check Rate (dm) ‘@’ at lr inches Hg (Vacuum) 

Post test leak check Rate (cfrn) : O0q at 17 inches Hg (vacuum) 

K value calculated by: 

Leak Volume Start: 

Leak Volume Start: 

Checked bF 

Leak Volume End 

Leak Volume End: 

Operator Signature: 



SAMPLWG TRAINS DATA SHEET PAGE OdE 

Gas Meter Reading Stack I Probe Box * lmp. XAD Meter Meter Vac. 
Temp. Temp. Temp. Temp. Inlet Outlet in Hg 
(“P) CP) (“P) m (93 !“F, 

t 

L 

Leak VoIurnc End: 

Leak Volume En& ,-,,-- / 
/ Prc test leak check Rate (cfm) at /> inches Hg (Vacuum) Leak Volume Start: 

Post test leak check Rate (cfm) 104 at I? inches Hg (Vacuum) Leak Volume Stare 

K value calculated by: Checked by; 



PAGE 41 OF 5 DATE: r /&/Ll  SAMPLING TRAINS DATA SHEET 

Gas Meter Reading B O X  

Temp. 
(“P) 

2GY 

Meter 
Met 
(93 

8/ 
E73 

I in Hg 
Meter 
Outlet 

Stack Probe 
Temp. Temp. 
(“F) (“P) 

’ Imp. 
Temp. 
(“P) 

Y3 
q3 
42 

XAD 
Temp. 

4 L  
3 I IT I 19-w 2% 

8/ I!o 23- 
2 SY $2 1 /.a 
2 51 

3t\ I ?.?<-- I 
I 
I 

313 127.  
257 57- 

297 

PIE t a t  Icak check Rate (cfm) T@? at 1 inches Hg (Vacuum) 

Post test leak check Rate (dm) *& at 17 inchcs Hg (Vacuum) 

K value calculakd by: 

Leak Volume Start: 

Leak Volume Star t  

Chcckcd bF 

Leak Vulumc End: 

\ Leak Volume End: ~ 



DATE: g/ a SAMPLING TRAINS DATA SHEET P A G E L O F  - f 

ll Tnvcrsc Direction: //Y Start?irne: F i h T i e :  ~~~~ 

I 

XAD Meter Meter Vac. 
Temp. Met Outlet in Hg 

0 (“n 

BOX 

Temp. 
CP) 

Probe 
Temp. 
(“P) 

Gas Meter Reading Stack 
Temp. 

Actual 
Temp. 
rP) Desired 

(ft3) 

t.z f 
I. zc 33 

Yb 
I I I 

31 ‘L 
4 r  

1.7, 
I ‘W 
w- 23 Y 

I. I 
Prc test leak check Rate (cfrn) !@ at 1 d h c h u  Hg (Vacuum) 

Post test leak eheck Rate (cfm) ,@b at ~ h c h e s  Hg (Vacuum) 

K d u e  calculated tqc 

Leak Volume Start: 

h k  Volume Start 

Checked by: 

Leak Volume End: 
\ 

Operator Signature: 

Leak Volume End: 



QA/QC CHECKLIST 

Was preliminary vtlocity profile performed? 
Avg. AP 
Static positive or negative 
Average Temperature 
mimate % €I$l 

Estimate Gas Composition 
How estimated? 

How Estimated? 

PAGE 1- OF 4 

t l ’  
-c+-( 

net, * - - 
-ccI tlu 

02% - C02(%) _II CObpm) - 
-m - 
-ccI 

Client: I & &  Location: Operator: T d  
~ a m p ~ e  Type: r‘ Reference Method: 4 2  9 
Modifications: 

Proper n d c  selected? 
K factor -cw 

Number of sampling pints per traverse - /o 

I I 

Clened  according to pmtocol I d 1  11 

Probe markings torrect? 
Time per point 
Number of reading per point 

I I 

Round? Undamaged? . I  1 1  I II 

L/ 

-m 

-m 

Nickel plated stainless steel or 
Stainless Steel or 
Glass or 
Quartz 
Button Hook or 
Elbow 

I/ 

L/ 

1 I / /  

Borosilicate or 
Quartz Or 

Other 
Cleaned according to protocol 

1 
cl I 

@ /  

Checked 
Temperature250 f W F  
Stable 

d-l 

s 
J I  /7  



QA/QC CHECKLIST 

I 

PAGE-2 OF 4 

r 
Type 's" Of LI 
0 t her 
Propcrfy attached to probe 
(no interference with n&c) 
Modifications -m 

Connected to: 

/ 

inclined manometer 
magnehilic gauge Range: Division: 
micromanometer Range: 

Pitot lines Cfieckcd for leak 

Pitot pressure p u g c  zcroed / 
orifice prtssurc gauge zeroed I /  

DATE 6jTr121- 

Mctcr box levelled 
Gas Temperature Scnsor 
ncmocoup1e 

r/ 

. 

r Borosilicate giass 
Other 

It 

r/ 

I I t  

Teflon LA 

hmilicatc glass 

Othcr 

GASKET MATEW 

11 

Quartz 

Other 
Alter checked visually for irregularities 

\ 

* 

I /  

Sit icone 
Other 
Rltcr asscmbly cleaned according to Protocol d 

FILTER TYPE 

Glass 
a a n e d  according to protocol f i  

Thcrmocouplc attached to  trap 
XAD-2 Trap coyl~rcd with foil at all times 

? Y 

. li Glass Rbrc I 1 iI 

I 
-_ 

Filter heated J 

Ternperaturr (250 t Zap) \ /  



QA/QC CHECKLIST 

IMPINGERS 
- 

No. of Impinges -cc, 

-c.M Contents El 
R2 -cu 

#3 -cIw 

#4 -ccI 

#S 
#6 -m 

- 

-c.c) 

Impingcr wights recoded 
Impinges properly assembled 
Rtcicculating pump set up property 

v 

PAGE 3- OF 4 

I 

I 

Qtancd and proofed according to protocol I / t  

-I 
~ ~ ~~~ ~ 

Modifications - 
Grcasc used on joints 1 1  

Silica gel type 
New? 
USCd? 

w t  

-cc) 

AU openings of sampling train seaIcd 

Is nozzle sealed when probe is in stack with pump off 

E€fcctiVc seal amund probe when in-stack 
Probe mOvcd to trawrsc point at right time 

Is care taken to avoid scraping nipple or stackwall 

Nozzle and pitot tube kept parallel to stack at all times 

L/ 
J 
U 

I /  

L/ 
,/ 

I I  I 11 Fdtcrs changed during run I x  I II 
- -  

Any particulate lost during fdter change K 
Sorbtnt trap kept at -S8V 
Probc tempctaturt. 250 ?I: W P  
F W r  box temperature w3 c 25°F 
Data forms cornpicted and data recorded propcriy 

VA 
r/ 

d 
4 

Ice lml checked d 
, Condition of silica gel I -  I 

Sample recovery performed by 
Clean-up area = General Environment 
Brush= Nyian bristle 

Q thcr 
Wash Bottlcs: Glass 

Icw 

* 
A. /r 1 ,  

Y 



QA/QC CHECfiIST 

1 

m%f I /  COMMENIS 

W Teflon 
Potye t h ytcne 

Other 
Storage Containers: 

Borosiiicate glass 

Polyct hylent 
~ ~~ ~~ ~~~ - 

.5-&tP - Cap Material - 
k k  free d 

plastic ~ / 
Petri Dishes: borositicatc glass 

Balance Type rccI &5:@ ius L- 
Calibrated or QC checked 1 - A&al k) M - u d  -&I 
Pmbe all& to cool sufficiently 
Probe and sample train openings con& 

rl 
L/' 

Silica Gel 

Condition/Co Lou r n f i k / h / d c  
Weighed I J 

PAGE 4-OF 4 

Pa 

R t c o v c d  according to protocot 

H20/Rccovcry data sheet completed 

Reagents 

Weightat 

Blanks Collected 

I 

c 

I 

k t z e t s  W? 
Condition? 
Colour o€ niter 
Foit Wrapped? 

Acetone 
Other 

Particulate Rccovrrcd from 

1 
Probe Rinses 

probe/noalc 
probe fitting 
probe liner 
front half filter holder 

Irnpingers 1 

_ _ _ _ ~  ~ ~ ~ ~~ 

Solvents 
Rwin 
Btank Train 

Samples labelled and stored pmpcriy 
Liquid Imcls marked 

Samples delivered to lab I 



ISOKINETIC TEST DATA FORM 

Reference Method: EP4 M2-3 Page 1 of 2 

Client: L L c  + R i+ p. City, Province: L4 7'4h 
Project Number: $-qlc.zB r Test Number: acL 
Sample Location: 7$d c Ic Date: & k /  7Z/?f r 
Start Time: I 7 .  LrS- 

Stack Diameter (in.): .tY 3 Length x Width: - x -  
Stack Height (f?): 2 CyClonicFlow: Yes 

Sample Box Number: Gas Meter Factor: &% 3 Calibration Date: && ' P / f r  

Finish Time: 
Barometric Press. (in Hg): 251s Stack PrW(in H,O):+ or -: 

If-2 Nozzle Diameter (in.): 2 LOd Calibration Date: AJ /c/q - 
Nozzle ID.: 

Calibration Date: ,/q 3 Probe I.D.: Pitot Coefficient: w 4 
Equipment Comments: I1 

(1 STACK GAS COMPOSKION 

0, (%): 
.a 

co (PPm): Other: 

Assumed H,O (%): 
- - 

Filter I.D. #: 
c 

Net Filter Wt. (g): 

Net Probe Wash Wt. (g): 
- 

Imp. Residue Wt. (g): 

Totd H,O Condensed (g) \ 

Sampling Comments: 7 g f A . m  d y  C f e c c r t r d  JyeP 7 f o - 0 ~ 4  J 
Tr4 Pf 

I '  

Process Rate: 

Control Equipment Operation: 

Process Comments: A. 
1 

1 -- Signature: /)/L Date: / d a d  Z Z M -  
~- 

I 



MOISTURE ANALYSIS DATA SHEET 

EM.LANCE QC CHECK 

A - x 100 
A 

(10% 

Date: 



DATE: k/&qT- SAMPLING "RAINS DATA SHEET PAGE '7 OF 3 

Prc test leak check Rate (cfm) at Inches Hg (vacuum) Leak Volume Start: 

Post test leak check Rate (cfrn) nt inch# Hg (Vacuum) Leak Volume Start: 

K yafuc calculated by: Checked bF 

Leak Volume End: 

Leak Volume End: 
? 
t'q y! ;.t. Operator Signature: 1 

i 



QA/QC CHECKLIST 

Was preliminary velocity profile performed? 
Avg. AP - t 

PAGE 1 OF 4 

we 
& ¶  

PROJECT# (&&y- 

~~- 
Static positive or negative 
Avcra~e Temperature 

CCI 
t \  

. *  - 
Estimate % H20 

Estimate Gas Composition 

Proper nozzle selected? 
K factor 
Number of sampling points per traverse 
Probe markings c o m t ?  
Time pcr point 
Number of readings px point 

Haw estimated? 

How Estimated? 

Barometric Ptessurc Measured? 

b b  
- c w ,  

\ *  -cu 

02% - C02(%) - C W p m )  - -M 

+-b+ 

I *  

.s -m 

4' - 
1. 

cu 
I t  

t I  
- 

Mercury 
Aneroid 
Other 

1 
PROBE NOZZLE: 

Nickel plated stainless steel or 
Stainless Steel or 
Glass or 
Quartz 
Button Hook or 

Cleaned according to protocol J Rctr\r, Qr-& J 4 4  TWX- R 
Round ? Undamaged? 



QA/QC CHECKLIST 

Type "S" or 
Other 
Properly attached to probc 
(no interference with nude) 
Modifications 
Connected t 0: 

inclined manometer 

micromanometer 
Pitot lines checked for leak 

magnehilic gauge 

PAGE 2 OF 4 

~~ v 

4 - 
-m 

rv4 
1 r  

Range: Division: 
Range: 

WQ 

PITOT TUBE/METER BOX 

Pitot pressure gauge z e d  

orifice prcssurc gauge zeroed t i . /  
Mctcr box levtiled 
Gas Temperature Sensor 

J 
&A 

Thcmocollplc 

Type 
Temp. checked against ambient temp 

/ li Teflon I d 1  

I*  

I \  

I l Y  

BomiIicate &ass 
Other 

Borosiiicate @ass 

Other 
4 

Silicone I d  
Other 

1 

Glass fibre 
Quartz 
Other 

I 

I 
1 k I r  

Rlter assernbIy cleaned amrding to Protocol 1 J h2f 4 W i 7  - -  & 7j*.c4 or ec-k, T - d c R  
FILTER TYPE 

I- I Filter checked visually for irngularitits 
Filter centered propcrly - - -  
Filter labelled 
Filter heated 

Temperature (250 2 2S"p) 

I 

I t c  

CONDENSER/XAD-2 TRAP 

Glass 

Thermocouple attached to trap 

I 1  

Clan& according to protocol tJFW\Y.\ A TrS-dS &+R/ 7Q Y w.#6 , " I 



QA/QC CHECKLIST 

+ 
Irnpinger weights recorded 
Impinges propcriy assembled 
Recirculating pump set up properly 
Modifications 
Grease used on joints 
Silica gel type 

New? 

PAGE 3 OF 4 

-m 

d-1 

-m 

-m 

A 

1 I 1 .'I 1 
US&? 

Prc Test Leak Check 
Performed 
Rate -cw ,- cfm@ "Hg - 

All openings o€ sampling train scaled 

Is n d c  scaled when probe is in stack with pump off I i h/N 

II GLASSWARE - 1 1  

L 

li No. of lmpingers iI 
: I %T Contents 91 -cy 

X2 -m 

#4 II #5 - 

Is care taken to avoid scraping nipple or stackwall 

Probe moved to travtm point at right time 
Node  and pitot t u k  kept parallel to stack at all times 

t t  
Effective seal around probe when in-stack 

It  
I t  

filters changed during tlln 
Any particulate lost during filter change 
Sorbeat trap kept at 468°F 
Probe temperature 250 ~t: 25T 

wh 
1 4  

/ I f  Filter box tempmum 250 5 25°F 
Data forms completed and data rccordcd pmpcrly 
ice level checked 

I 
N4 

Condition of silica gel 33.+ 

Leak checks at port changes &fore -m u4 cfm@ 'Bg 
I S  dm@ "Hg 

I Fmal leak race acceptable I -  1 . I  cfm@ 'HE 
After -cy 

Brushes: Nylon bristle 
Other 

Wash Bottlez Glass 
L 



PAGE 4 OF 4 

Teflon 
Palyct hytene 

1 Other 
Storage Containera 

t 

Borosilicatc @ass 
Pot yc thyicne 

Lcak free 
Cap Material 

J .  

C - A  
-cc( 

I 
- ,  

Petri Dishes b0rr;Wilicate glass 

Balance Type 
Calibrated or QC check4 
Probe all& to am1 sufficiently 
Probe and sample train openings covcrcd 

plastic 

\ & (.c, ClQcL&qA & G .  ( a-1 f h 

i- 
-m - Actual (9) Measured (g) 

EL/& 
. l / l  

I 
~ - ~ ~ ~~- -~ 

Silica Gel 
Condition/Colour 
Weighed 

Filter Handling 

Tweezers used? L/ 

Condition? L-4 
Colour of Filter wLi- z 

Acetone />cfi tl 
Wr ‘*r;-t v,- 

probe/nozzle d’ 

probe fitting J 
probc liner J 
front halF filter holder J 

1 J foil Wrapped? 
Probe Rimes 

Particulate Rccavtrcd fmm I 

lmpingers 
Rccovtrcd according to protocol 4 1 

Weighted J 
H20/Rccoytry data sheet completed l/ 

Reagents / 
Sotvcnts 
Resin J 
Blank Train J 

Blanks Collected 

4 

Samples labelled and stored pmptriy J, 
Liquid levels marked / 

Samples dclivtred to lab J 



EPS l/RM/2 

RECOVERY DATA FORM 
SEMI-VOLATILE ORGANIC (SVOC) SAMPLING TRATN I 

I 

wugb hnpingm and 
zccordwts. Empty 

Captndsand 
wrap In f d  

Container TS3 
Bark Half FiItw 

and Condenser Coil I 

Seal and Label 

I Train & Fkcmfing Idcntifimdon I 
I TrainNo.: 0 5- I 

b BOVAR-CONCORD Environmental EPSRECDRW-bh~ 95 

I 



LOCATXON: %&uL 

EPA METHOD 29 
METALS /PARTICULATE (MP) SAMPLING TRAIN 

RECOVERY DATA FORM 

t i 

I 1 I 1 

I I 

Rinsewith 
IOOmLWata I I- l 

I- I 

b BOVAR-CONCORD Environmental 



NOVEMBER 23,1995 



METHOD 26 
HCl SAMPLING DATA FORM 

J 

, 



HCI METHOD 26 SAMPLING TRAIN 
RECOVERY DATA FORM 

Impiogero 1 and 2 

Weigh impingers 
Empty contents into 
antaim and 
rinse with DI water 

Container +IS1 
Impingemi 1 and 2 

0.1 N H2S04 Contents 
and DI Water Rinses 

I Impingtrs 3 and 4 

Weigh impingm 
Empty contents into 
container and 
rinse with DI water 

Impingemi 3 and 4 
0.1 N NaOH Contents 
and DI Water Rinses 

/ 

Mark Liquid Lev Seal and Label D 
I Train Identification 

0.1 N H2SO4 Batch No.: 

DI Water 3atch No.: 

0.1 N NaOH Batch No.: 

TrainJadcdBy: (Tk 

-77- 

7- 

b BOVAR-CONCORD Environmental 



M O I S m  ANALYSIS DATA SHEET 
/ - . _ .  

Project #: @/6Z6J Client: 
4 

Pre Weights by A- Post Weights by: ,ldlj_ 

Impingel: Impinger Final wt, Initial wt. Net 

4 ;  7 1.7 +L& 
~ Date: 4g-- / I  -2 3 Test: 

Sample Location: < L k  4 FiIter I.D.: hlA 

(d (€9 Condensate # Contents 

BALANCE QC CHEEK 

* - x 100 
A 

(10% 

Comments: 

I I 

I. 



SYSTEM CALIBRATION AND DRIFT CALCUlATlONS 

CLIENT RIGO+RIGO DATE 
PROJECT NUMBER 5416265 TIME START 
SAMPLE LOCATION STACK TIME FINISH 

NOV23195 
09:14 
12:26 

TEST NUMBER Tl2CEMA 

INSTRUMENT SPAN VALUES 

OXYGEN 25 941 CAR8ON DIOXIDE 20 % 
SULPHUR DIOXIDE 1000 PPM CARBON MONOXIDE I000 PPM 
NITROGEN OXIDES 1000 PPM TOTAL HYDROCARBONS 100 PPM 

INITIAL FINAL 
VALUES VALUES 

ITEM CAL.GAS ANAL. SYSTEM SYSTEM SYSTEM SYSTEM DRIFT 
VALUE CAL. CAL. CAL. CAL. CAL. (%SPAN) 

BIAS BIAS 
(Yo SPAN) (Yo SPAN) 

0 2  ZERO 0 0 0.03 0.1 0. I 0.4 0.3 
0 2  CAL 9.91 9.9 9.83 -0.3 10.16 1 .U 1.3 

SO2 ZERO 0 1.5 6 0.5 I -0.1 -0,5 
S02SPAN 149 149 136 -1.3 143 -0.6 0.7 

NOX ZERO 0 1.5 2.6 0. I 2.6 0. I 0.0 
NUXSPAN 302 304 301 -0.3 304 0.0 0.3 

C02 ZERO 0 0.03 0.04 0.1 0.06 0.2 0.1 
C02SPAN 7.01 7.05 7.03 -0. I 7.03 -0. I 0.0 

CO ZERO 0 I 0.9 -0.0 I 0.0 0.0 
CO SPAN 100 101.6 101.5 -0.0 101 -0.1 -0.1 

THC ZERO 0 0.75 0.84 0.1 2.1 I .4 I .3 
THCSPAN 20.1 22.2 22 -0.2 23.6 1.4 I .6 

DRtFT CRITERIA 4% SPAN 
8lAS CRITERIA <5% SPAN 

Test 12 CEM A Date: 11/29/95 Page I 



A I R  TESTING SERVICES INC. ORGANICS EMISSION REPORT 

CLIENT : R I G 0  & R I G 0  
JOBSITE : LAYTON UTAH 
REF.No. : 5 4 1 6 2 6 5  

RUM T I M E  : 9:39 TO 12:14 

ORGANICS CONCENTRATION 

DATE : 11.23.95 
RUN : T1Z-OC-A 
LOC. : STACK B 

0.0 ug/DSm3 0.0000 gr/1000 Dscf 
0.0 ug/Arr3 0.0000 gr/1000 A c f  

ORGANICS EMISSION RATE 0.000 mg/s 

SAMPLE GAS VOLUME 1.7329 D S d  

0.00 gr /hr  

61 .I88 D S G ~  

AVERAGE I S O K I N E T I C I T Y  101.4 % 

FLUE GAS CHARACTERISTICS 

MOi STURE 16.89 X 

TEMPERATURE 148.2 deg C 290.0 deg F 

FLOW 46148 DSrn3/hr 2 7 1 6 2  DScfm 
91826 Am3/hr 54047 Acfm 

VE LOC I TY 17.92 m/s 3527.7 fpm 

GAS AMALYSIS 02 10.60 % 
c02 9.60 X 
co 0.00 % 
so2 0.00 % 

MOL. UT. 30.07 g/gmole D.B. 
MOL. WT. 28.03 g/gtnOle M.B. 

*STANDARD CONDITIONS : METRIC 25 deg C, 101.3 kPa 
: IMPERIAL 77 deg F, 29.92 in.Hg 



A I R  TESTING SERVICES INC. ORGANICS EMISSION REPORT 

CLIENT : RIGO & RIGO 
JOBSITE : LAYTON UTAH 
REF.No. : 5416265 

STACK HEIGHT 

STACK DIAMETER 

STACK AREA 

BAROMETRIC PRESSURE 

STATIC PRESSURE 

NOZZLE DIAMETER 

PITOT COEFFICIENT 

METER CORRECTION FACTOR 

CONDENSATE COLLECTION 

RESIN TRAP CONDENSATE 

CONDENSATIOH I N  IMPINGER 1 

DATE : 11.23.95 
RUN : T12-OC-A 
FOC. : STACK H 

35.4 rn 116.0 f t .  

1.35 m 53.0 in. 

1.423 m2 15.32 sq.ft. 

86.7 k P a  25.60 in.Hg 

~ 1 2 4 . 5  Pa -0.50 in,H20 

5 .79  mn 0.2280 in. 

0.796 

0.983 

3.0 g 

237.6 g 

CONDENSATION I N  IMPINGER 2 1.6 g 

CONDENSATION IN IMPINGER 3 2.1 g 

CONDENSATION I N  IMPINGER 4 0.2 g 

SILICA GEL UEIGHT G A I N  14.5 g 

TOTAL MOISTURE GAIN 259.0 g 

ORGANICS COLLECTION 

F I LTER ORGANICS 

WASHINGS ORGANICS 

RESIN ORGANICS 

IMPINGER ORGANICS 

TOTAL ORGAN I CS 

0.0000 mg 

0.0000 mg 

0.0000 mg 

0.0000 mg 

0.0000 mg 



TOTAL SAMPLING T I M E  120.0 min. 



AIR TESTING SERVICES INC. ORGANICS EMISSION REPORT 

CLIENT : RIGO & RIGO 
JOBSITE : LAYTON UTAH 
REF.NQ. : 5416265 

DATE : 11.23.95 
RUN : T12-OC-A 
LOC. : STACK B 

PT. T IME STACK VEL. O R I F .  METER MTR. PROB. OVEN RES. E X I T  PUMP UALL % 

NO. TEMP. PRES. PRES. VOL. TMP. TEMP. TEMP. TMP. TMP. VAC. D I S T .  ISO. 
rnin. F in.H20 in.H20 cu.ft. F F F F F in.Hg in. 

TRAVERSE NO. 1 

1 0.0 293 
1 3.0 292 
2 6.0 296 
2 9.0 298 
3 12.0 297 
3 15.0 296 
4 18.0 299 
4 21.0 299 
5 24.0 300 
5 27.0 303 
6 30.0 302 
6 33.0 306 
7 36.0 305 
7 39.0 304 
8 42.0 298 
8 45.0 295 
9 48.0 285 
9 51.0 286 

10 54.0 280 
' 10 57.0 280 

60.0 

TRAVERSE NO. 2 

1 0.0 
1 3.0 
2 6.0 
2 9.0 
3 12.0 
3 15.0 
4 18.0 
4 21.0 
5 24.0 
5 27.0 
6 30.0 
6 33.0 
7 36.0 

285 
285 
280 
290 
290 
292 
300 
307 
308 
310 
31 1 
312 
310 

0.450 
0.450 
0.620 
0.620 
0.550 
0.550 
0.550 
0.550 
0.600 
0.680 
0.970 
0.970 
0.810 
0.810 
0.700 
0.700 
0.550 
0.550 
0.500 
0.500 

0.670 
0.670 
0.670 
0.700 
0.860 
0.860 
0.900 
0.900 
0.900 
1 .ooo 
1 .ooo 
0 .MO 
0.810 

0.60 
0.60 
0.95 
0.95 
0.85 
0.85 
0.85 
0.80 
0.87 
0.90 
1.60 
1.55 
1.20 
1.25 
1.20 
1.15 
0.80 
0.80 
0.70 
0.75 

1 .oo 
1 .oo 
1 .oo 
1.10 
1.40 
1.40 
1.35 
1.35 
t .40 
1.60 
1.50 
1.30 
1.20 

79.66 

82.50 
84.18 
85.85 
87.45 
09.06 
90.68 
92.28 
93.98 
95.76 
97.89 
100.04 
101.97 
103.90 
105.74 
107.55 
109.17 
110.80 
112.29 
113.80 

81 .oa 

14.19 
15.97 
17.76 
19.54 
21 .SO 
23.46 
25.49 
27.52 
29.54 
31.61 

72 239 245 46 47 3.0 
73 240 244 47 47 3.0 
74 241 245 47 46 6.0 
76 243 247 48 47 6.0 
76 243 247 48 47 6.0 
76 242 246 48 47 6.0 
77 244 247 49 47 5.0 
77 244 247 49 47 5.0 
7a 243 249 50 47 6 .0  
7a 243 247 50 47 7.0 
79 244 249 51 49 8.0 
80 244 248 52 50 8.0 
80 244 249 53 51 7.0 
79 243 250 54 52 7.0 
79 244 248 55 52 7.0 
80 245 249 56 52 7.0 
ao 243 .248 58 53 6.0 
00 243 251 59 53 6.0 
80 243 248 60 53 5.0 
80 243 248 60 53 6.0 

79 244 249 52 63 6.0 
79 244 250 53 55 7.0 
80 245 251 52 54 7.0 
81 245 249 53 54 7.0 
81 244 250 53 55 8.0 
81 245 250 53 55 8.0 
81 245 250 53 56 7.0 
81 245 250 53 58 7.0 
82 244 250 53 59 8.0 
82 244 249 53 59 8.0 

33.76 82 244 252 54 59 8.0 
35.92.  82 245 249 54 59 8.0 
37.91 82 246 249 54 59 7.0 

1.0 100.1 
1.0 99.8 
2.0 100.7 
2.0 100.0 
3.0 101.5 
3.0 102.1 
4.0 102.7 
4.0 101.5 
5.0 103.2 
5.0 101.6 
6.0 101.8 
6.0 102.9 
7.0 100.9 
7.0 100.9 
8.0 103.1 
8.0 101.0 
9.0 101.3 
9.0 102.0 

10.0 97.4 
10.0 98.7 

1.0 101.1 
1.0 701.6 
2.0 100.5 
2.0 103.3 
3.0 103.3 
3.0 102.0 
4.0 100.2 
4.0 100.1 
5.0 102.5 
5.0 101.2 
6.0 101.7 
6.0 101.1 
7.0 102.9 



A I R  TESTING SERVICES I N C .  ORGANICS EMISSION REPORT 

CLIENT : RIGO & RIGO 
JOBSITE : LAYTON UTAH 

REF.Uo. : 5416265 

PT. T IME 
NO. 

min. 

7 39.0 

- - -  1-11 

a 42.0 
8 45.0 
9 48.0 
9 51.0 

10 54.0 
1 0  57.0 

60.0 

STACK VEL. ORIF.  

TEMP. PRES. PRES. 

F in.H20 in.HZO 
- - - - -  - - * - _ *  * - - - - -  

311 0.880 t .30 
313 0.800 1.25 
311 0.800 1.30 
310 0.720 1.20 
309 0.720 1.15  
302 0.620 0.85 
301 0.620 0.88 

METER 
VOL 

cu.ft.  

39.88 
41 -90 
43.81 
45.n 
47.65 
49.51 
51 . I 8  
52.87 

- - - - - -  

DATE : 11.23.95 
RUN : T12-OC-A 
LOC. : STACK B 

MTR. PROB. OVEN RES. E X I T  PUMP 
TMP. TEMP. TEMP. TMP. TMP. VAC. 

F F F F F in.Hg 

82 246 250 55 57 7.0 
82 249 250 55 56 7.0 

82 244 250 57 56 7.0 
82 246 251 58 56 7.0 
8 2  244 250 58 56 6.0 
82 244 250 58 56 6.0 

- - - -  - - - - -  - - - - *  - - - -  - - - -  - - - - -  

a2 244 250 56 56 7.0 

UAL L 
DIST. 

in.  
- - - - -  
7.0 
8.0 
8.0 
9.0 
9.0 

10.0 
1 0 . 0  

x 
ISO. 

- - - - -  
101.4 
100.6 
103.1 
104.2 
103.0 
99.1 

100.2 

299 0.7’07 1.09 79 244 249 5 3  53 6.6 101.4 



ISOKINETIC TEST DATA FORM 

Reference Method: iQA b'' 2 '3 Page I of S- 

Client: IC\C* 5 Dii* City, Province: M , m d ,  A' mi.? 

Project Number: 5-ql Ll L62$ Test Number: T\ 2 - c!<2jt 
Sample Location: 3 5\7- Date: \\,,.d - 77/q ) 

Start Time: y:34 Finish Time: f2:lV 

Stack Diameter (h): s3 
Stack Height (ft): I rl, 

c 

Barometric Press. (in Hg): xcGr Stack Press(in H20):+ ai--; -0bso 
Length x Width: - x -  
cyclonic Flow Yes 

Sample Box Number: Ti Gas Meter Factor: 0 7 2 5  Calibration Date: 53'7 C / ?  F 
N o d e  ID.: --TI - z Node  Diameter (in.): fi . 2  2% Mbration Date: f i b  b', 16 / T ? 

/ 

Probe I.D.: 12-? Pitot Coefficient: G,3% Calibration Date: 3 3e 

Equipment Comments 

Other: 

Assumed H,O (%): 

STACK GAS COMPOSITION 

hpkger  1 (g) - 
Impiuger 2 (g) / * 6  Filter I.D. #: 

Impinger 3 (g) 2* c Net Fiter Wt. (g): -- 

Impiager 4 (g) CLZ Net Probe Wash Wt. (g): d 

- Imp. Residue Wt, (g): 

Control Equipment Operation: 

Process Comments: n 

Signature: Date: 



MOISTURIE ANALYSIS DATA SHEET 

I 

Project #: 5.11 C Z L C  Client: !ac* I i3ccc,b 

Pre Weights by: - -p‘c Post Weights b? .~ 

Date: j 4hJ  32/i5- Test: L- CL- jf - Sample Location: 0 SY-6K-L Fdter I.D.: 

Impinger Impinger Final Wt. Initial Wt. Net 
# Contents Condensate 

B M C E  QC CHECK 

A - x 100 
A 

(10% 

Signature: 
“ I  

L. .  



DATE: L/a/a SAMPLING “RAWS DATA SHEET  PAGE^ OF%- 

~ - ~~ 

Pt. Time Vet. orifice Gas Meter Reading Stack 

(AP) (AH) Desired Actual (“F) 

O2 
(Min.) (%) ’ Press. Pl.CSS. Temp. 

(ft3> (ft3> 
t h 4 6 9  

I 

Probe BOX 

Temp. Temp. 
(“P) (“P) 

Prc test leak chcck Rate (cfm) fI \o \ at \ .F inches  Hg (Vacuum) Leak Volume Start: 

Post teSt leak check Rntc (cfm) at inches Hg (Vacuum) Leak VoIumc Start: 

K M~UC calculated br; 

9 b *.so 
Checked by: 

Imp. XAD Meter Meter Vac, 
Temp. Temp. Inlet Outlet in Hg 
(“P, (“P) IW (“F) 

Y h  *& ‘ 

? 

LcakVolume End: 6 (36 
Leak Volume End: 

Opera tor Signaturc: 



DATE: & I&/ dy SAMPLING TRAINS DATA SHXET PAGE ‘3 OF s-- 

I Gas Meter Reading I Stack I Probe I orifice 

Prc test leak check Rate (cfm) at inches Hg (Vacuum) Leak Volume Start: 

Post test leak check Rate (cfrn)dd? at \q inches Hg (vacuum) 

iC value calculated by 
Leak Volume S t m  11% 

Checked by: 

Imp. I XAD I h4.e;;; 1 Meter 1 Vat. 
Outlet in Hg Temp. Temp, 

Leak Volume End: 

Leak Volume End: f I 3 * 96 
Operator Signaturc: 



DATE: &- 1 2 1  SAMPLING TRAMS DATA SHEET PAGE OF 5 

1 
Gas Mcter Reading Imp. XAD Mctcr Mcter Vac. 

Temp. Temp. Temp. lnltt Outlet in Hg 
, (“P) PFl 0 (“F) 

Stack Probe 
Temp. Temp. 
(“F) (“P) 

Post tcst leak check Rate (cfm) at inches Hg (vacuum) Leak Volume Start: 

K M~UC calculated bF Checked by: 
Ltak Volume End: 

Operator Signatuurr: 



Probe BOX Imp. ?CAD Mctcr 
Temp. Temp. Temp. Temp. Inlet 
(“P) CP) (“F) (“P) 0 

Prt tcst leak check Rate (cfm) at inches Hg (vacuum) Leak Volurnc Start: Leak Volume End: 

$2 -%+ Leak Volurnc End: Post test leak check Rate (cfm) 64( at \ inches Hg (Vacuum) Leak Volume Start: 

K M~UC calculated by. Checked by 

E\FoRMs\sIDspRM 
! 

I 

Opera tor Signature: 1- 



QA/QC CHECKLIST 

Number of reading per point II Barometric Prcssute Measured? 

PAGE 1 OF 4 

2, - 
1 

r i m  1 1 ' 1  WlwMt!NlS 

PRELMINARY DATA 

Was preliminary velocity profile performed? 1 \/ 1 

GIW or 
Quartz 
Button Hook or 
Elbow 
Cleaned according to protocol 
Round ? Undamaged? 

Avg. AP 
Static positive or negative 

\ \  - 
4 flcid.? r \A* d L b  I 52-ac I 

'_ 1' 
..# 

Average Temperature 
Estimate % H,O 

~ 

n 1 \  Other 

Cleaned according to protocol I/ p-UW-L-, ~ u / v j s  w , + L f  \ 52 -oc 
PROBE HEATING SYSTEM: 

Checked 
Tcmperaturc 250 2 2!i°F 
Stable 

v I 

1 I 

* A L 

How estimated? 
Estimate Gas Composition 
How Estimated? 
Proper n o d e  selcctcd? 

Number of sampling points per traverse 

Time per point rcM 

- 
Probe markings comct? 

\ 

L- 

Mcmry 
Aneroid 

I 

Nickci plated stainlws sted or W' 

Stainless Steel or 

11 PROBELINER: II 



QA/QC CHECKLIST 

Type "S* or 
Other 

PAGE 2 OF 4 

cl 

I 

Pmptrfy attached to probe 
(no intcrfcrcncc with n d e )  
Modifications -m 

J 

inclined manomctcr 
rnagnehilic gauge 
micromanometer 

Pitot lints checked for lcak 
Pitot prcssurc gauge zeroed 

I 

I 1 Range: Division: 
Range: 

/- -- 

I Silicone I Other 

d orifice prcssurc gauge 2eKKd 

Meter box levelled v 
Gas Temperature Sensor / 
'Ihemoclouple L/ 
Type 

I I ,  I f ,  

Alter assembly cleaned according to Protocol I BfoY\-+ A . \(alA 03 ,G/L 
FILTElR TYPE I I I 

t. 
Temp. checked against ambient temp w' 1 
Borosilicatc glass 

0 thcr 
d 

Quartz 
Other - 

filter checked visually for irregularities 
Elter centered propcriy 
Filter labelled 

- 

-- 
v 



QA/QC CHECKLIST 

r 

-7- 
W T  
?LOOT 
Tz 001 
M7 
SL (3 

No. of Impingers - 
Contents #I -cw 

#2 444 

#3 - 
#4 - 
#5 -cc) 

46- - 
Impingcr wights recorded u' 

/ ,  Irnpingers properly assembled 
Recirculating pump set up properly 
Modifications -m 

Grease ustd on joints k, 
Silica gel type -cw 

New? 
USCd? 

Pre Test Leak Check 
Performed I \I I 

PAGE 3 OF 4 

Rate 
All openings of sampling train scaled 
Is nozzle scalcd when probe is in stack with pump off 

PROJECT# 54/62 

-cc+ O\Cl\ dm@ J 7 "Hg - 

\ 

Is care taken to amid scraping nipple or stackwall 
Effective seal around probt when in-sbck 
Probe m o d  to traverse point at right time 

Filters changed during run 
Any particulate lost during filter change 

1 Srbent trap kept at SggaF 
Probc temperature 250 c 25°F 
Pilter box temperature 2% rt: 25°F 
Data forms completed and data recorded pmperiy 
Ice levcl checked 

,- 

N d e  and pitot tube kept parakl to stack at all times u 
s 
x; 

Condition of silica gel -m 

Clean-up anxi - General Environment -cc) 

Brushes: w o n  bristle 

Other I 
11 Wash Bottles Glass I I I 11 



QA/QC CHECKLIST 

rn I /  
Teflon d 
Pol yet hylene 

Other 
Storage Containcs: 

Borosilicatc glass 

PAGE 4 OF 4 

COMMENIS 

~~ ~ 

Polytthyicnc 

It Lcak fret 

f 

I 'd I 

Balance Type -cw 

Calibrated or QC checked - - 
I 

l r " 6  bi€h-/ 
Actual k) Mcfmmd -(g) 

II 

Probe all& to cool sufficiently 
Pmbc and sample train opening covered 
Silica Gel 

Condition/Colour 
weighed 

filter Handling 
Mezers used? 

/ 

4 

4 
1 

r-+ 

J 

probe liner 
front half filter holder 

Impinges 

- / 
J 

Recwcrcd according to protocol 
Weighted 
H20/Recx>vtry data sheet cornplctcd 

Blanks Collected 
RtagCnts 

d 

J 
/ 

/ 

Solvtnts 
Rain 
Blank Train 

Samples labelled and stored pmpcriy 
Liquid Icvcls marked 
Samples dclivltrcd to lab 

J 

./ 

/ 

J' 



EPS mM/2 

RECOVERY DATA FORM 
SEMI-VOLATILE ORGANIC (SVOC) SAMPLING TRAIN 

BackHaLfRinse h XAL) Resin 

~~ ~ 

Weigb XAD Trap & 
Record Weieht 

Wugb impingem and 

con+- of #1, #2 and 
reconiwts. Empty 

#3 into Jntaincr. 

W-W- 

Cap ends and 
wrap in foiL 

Container TS3 
Back Half Filter 

and Coadcuset Coil 
Contdaer TS5 

Impinger Conteato 

? Final Wt: 

I Mark Fluid Levels 
SealmdLabel 

I I 

Train No.: O T  I 

b BOVAR-CONCORD Environmental 



A I R  T E S T I N G  SERVICES INC.  METALS EMISSION REPORT 

CLIENT : RIGO AND RIGO 
JOBSITE : LAYTON UTAH 

REF.No. : 5416265 

RUN T I M E  : 9:38 TO 12:14 

METALS CONCENTRATION 

METALS E M I S S I O N  RATE 

SAMPLE GAS VOLUME 

AVERAGE I S O K I N E T Z C I T Y  

DATE : 11.23.95 

LOC. : STACK B 

RUN : T12-MP-A 

0.0 ug/OSm3 0.0000 gr/l000 D S c f  

0.0 ug/Am3 0.0000 gr/1000 Acf 

0.000 mg/s 0.00 gr/hr 

2.0290 DSm3 71.646 DScf 

100.8 x 

FLUE GAS CHARACTER1 S T I C S  

MOISTURE 16.94 % 

TEMPERATURE 

FLOU 

149.7 deg C 301.4 deg F 

47463 DSnS/hr  27936 DScfrn 

94838 A d / h r  55820 A c f m  

VELOCITY 18.51 m/s 3643.4 fpm 

GAS ANALYSIS 02 10.60 % 
c02 9.60 X 
co 0.00 % 
so2 0.00 % 

MOL. WT. 30.07 g/gmole D.B. 
MOL. WT. 28.03 g/gmole W.B. 

*STANDARD CONDIT IONS : METRIC 25 deg C, 101.3 kPa 
: IMPERIAL 77 deg F, 29.92 i n . H g  



AIR TESTING SERVICES INC. METALS E M I S S I O N  REPORT 

CLIENT : RIGO AND RIGO 
JOBSITE : LAYTON UTAH 
REF.Na. : 5416265 

DATE : 11.23.95 
RUN : T12-MP-A 

LOC. : STACK B 

STACK HEIGHT 35.4 m 116.0 f t .  

STACK DIAMETER 1.35 m 53.0 in. 

STACK AREA 1.423 m2 15.32 sq.ft. 

BAROMETRIC PRESSURE 86.7 kPa 25.60 in.Hg 

STATIC PRESSURE -124.5 Pa -0.50 in.H20 

NOZZLE DIAMETER 6.20 mn 0.2440 in. 

PITOT COEFFICIfNT 0.798 

METER CORRECTION FACTOR 1.006 

CONDENSATE COLLECTION 

CONDENSATION IN  IMPINGER 1 214.3 g 
CONDENSATION IN  IMPINGER 2 U . 3  g 
CONDENSATION IN IMPINGER 3 9.8 g 

CONDENSATION IN  IMPINGER 5 1.2 g 
CONDENSATION IN  IMPINGER 6 0.3 g 
SILICA GEL UEIGHT GAIN 13.7 g 

CONDENSATION IN IMPINGER 4 0.9 g 

TOTAL MOISTURE GAIN 304.5 g 

METALS COLLECTION 

FILTER METALS 
UASHINGS METALS 
IMPINGER METALS 

0.0000 mg 

0.0000 mg 

0.0000 mg 

TOTAL METALS 0.0000 mg 

TOTAL SAMPLING TIME 120.0 min. 



A I R  TESTING SERVICES INC.  METALS EMISSION REPORT 

CLIENT : R I G O  AND R I G O  

JOBSITE : LAYTON UTAH 
REF.No. : 5416265 

DATE : 11.23.95 
RUN : T12-MP-A 
LOC. : STACK 6 

PT. T I M E  STACK VEL. ORIF.  METER MTR. PROB. OVEN E X I T  PUMP UALL % 
NO. TEMP. PRES. PRES. VOL. TMP. TEMP. TEMP. TEMP. VAC. D I S T .  ISO. 

min.  F in.H20 in.H20 cu.ft. F F F F 

TRAVERSE NO- 1 

1 
1 
2 
2 
3 
3 
4 
4 
5 
5 
6 
4 
7 
7 
8 
8 
9 
9 

10 
10 

0.0 
3.0 
6.0 
9.0 

12.0 
15.0 
18.0 
21 .o 
24.0 
27.0 
30.0 
33.0 
36.0 

42.0 
45.0 
48.0 
51 .O 
54.0 
57.0 
60.0 

39.0 

295 
296 
300 
301 
298 
297 
299 
299 
300 
303 
306 
3 06 
305 
305 
304 
301 
301 
302 
302 
302 

TRAVERSE NO. 2 

0.790 
0.780 
0.850 
0.800 
0.730 
0.680 
0.780 
0.850 
0.940 
1 .a00 
1.100 
0.990 
0. a20 
o f  a20 
0.780 
0.750 
0,740 
0.770 
0.680 
0 . n o  

1 0.0 
1 3,O 
2 6.0 
2 9.0 
3 12.0 
3 15.0 
4 18.0 
4 21.0 
5 24.0 
5 27.0 
6 30.0 
6 33.0 
7 36.0 

279 0.480 
280 0.500 
281 0.550 
285 0.580 
295 0.890 
302 0.900 
303 0.930 
307 0.910 
308 0.960 
316 1.100 
312 0.850 
311 0,780 
310 0.550 

1.70 
1.70 
1.85 
1.70 
1.60 
1.40 
1.70 
1.80 
1.85 
1.90 
2.00 
1.90 
1.75 
1.75 
1.70 
1.65 
1 .SO 
1.50 
1 *40 
1.50 

0.95 
0.95 
1.05 
1.10 
1.90 
1.90 
1.90 
1.90 
1.90 
2.00 
1.80 
1.70 
1.05 

39.94 
42.06 
44.18 
46.45 

50.79 
57.81 
55.04 
57.32 
59.64 
62.00 
44.44 
66.75 
68.99 

48.67 

72 232 261 56 
74 231 258 48 
76 232 257 43 
76 233 260 43 
T7 234 261 42 
77 235 262 43 
77 235 262 44 

78 236 261 44 
79 236 259 44 
79 235 260 45 
80 239 259 45 
80 235 262 46 
81 236 260 47 

78 236 260 44 

71.20 81 236 260 47 
73.39 81 236 258 47 
75.53 81 236 261 48 
77.61 81 237 260 49 
79.71 82 237 259 49 
81.69 82 237 262 49 
83.77 

84.84 
86.51 
88.21 
89.95 
91.73 
93.98 
96.29 
98.63 

100.99 
103.36 
105.79 
107.99 
110.19 

79 235 262 55 
80 234 261 43 
81 235 260 43 
81 234 260 42 
84 235 261 42 
83 235 260 43 
83 234 261 43 
83 235 260 44 
84 235 259 44 
84 234 259 46 
84 234 260 47 
84 234 260 48 
84 235 250 49 

1 .o 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
t .5 
1.5 
t .s 
1.5 
1.5 
1,5 

1 .o 
1 .o 
2.0 
2.0 
3.0 
3.0 
4.0 
4.0 
5.0 
5.0 
6.0 
6.0 
7.0 
7.0 
8.0 
8.0 
9.0 
9.0 

10.0 
10.0 

1.0 1.0 
1.0 1.0 
1.5 2.0 
1.5 2.0 
1.5 3.0 
1.5 3.0 
1.5 4.0 
1.5 4.0 
1.5 5.0 
1.5 5.0 
1.5 6.0 
1.5 6.0 
1.5 7.0 

101.1 
101.3 
103.9 
104.8 
104.3 
357.2 
X-131.9 
103.8 
100.5 
99.2 
98.0 
97.6 

103.9 
102.4 
103.9 
103.3 
101.1 
100.0 
100.2 
100.3 

99.5 
99.0 
96.6 
96.5 
98.8 

101.6 
101.3 
103.5 
101.1 
97.1 

100.0 
104.3 
100*2 



A I R  T E S T I N G  SERVICES INC. METALS EMISSION REPORT 

C L I E N T  : R I G O  AND R I G O  
JOBSITE : LAYTON UTAH 

REF.No. : 5496265 

PT.  T I M E  
NO. 

min. 

7 39.0 
8 42.0 
a 45.0 
9 48.0 
9 51.0 

10 54.0 
10 57.0 

60.0 

" " "  ---I 

STACK 

TEMP. 
F 

- - - - -  
310 
314 
31 0 
307 
304 
304 
302 

VEL.  ORIF. 
PRES. PRES. 

in.H20 in.H20 
- - - - - -  ---1c- 

0.610 1.10 
0.620 1.15 
0.590 1.10 
0.590 1.15 
0.570 1.15 
0.450 0.95 
0.490 1.00 

METER 
VOL . 

cu.ft. 
- - - - - -  
111.97 
113.78 
115.61 
117.92 
119.23 
121.05 
122.72 
124.43 

DATE : 1 1 . 2 3 . 9 5  
RUN : T12-MP-A 
LOC. : STACK 8 

MTR. PROB. OVEN E X I T  
TMP. TEMP. TEMP. TEMP. 
F F F F  

- - - -  - - - - -  - - - - -  - - - -  
a3 235 260 50 
83 235 260 50 
84 235 260 48 
84 234 261 49 
84 234 260 50 
84 233 260 50 
84 234 260 50 

PUMP UALL 
VAC. D I S T .  

in.Hg in. 

1.5 7.0 
1.5 8.0 
1.5 8.0 
1.5 9.0 
1.5 9.0 
1.5 10.0 
1.5 10.0 

---*I - - c c -  

% 
ISO. 

- - - - -  
96.9 
97.4 

125.6 
71 .O 

100.2 
103.4 
101.4 

301 0.748 1.54 81 235 260 46 1.5 100.8 



ISOKImTIC TEST DATA FORM 

Sample Type: fi Reference Method: @/ / nzq  Page I o f C  

Client: QF, v 3 t-& i) City, Province: C 4 W t d b A  
Project Number: sYiIp;!b< Test Number: r/z-rflp. A 
Sample Location: r( ShCP Date: %7/ 27 
Start Time: F h h  Time: / z : l y  
Barometric Press. (in Hg): Stack Press(in H20):+ or -: -d,f  
Stack Diameter (ii): 5 3  Length x Width: X 

Stack Height (ft): / I  2 cyclonic Flow Yes No - 
Sample Box Number: 73 Gas Meter Factor: k)O@ Calibration Date: w/c 
 ode r m  82 N o d e  Diameter (in.): @ . ~ ~ y  Calibration Date: "kr 
Probe ID.: T 1-7 ' Calibration Date: J&/gr Pitot: Coefficient: , M .N5 

1xld. 
Quipment Comments: 

STACK GAS COMPOSITION 

co, (%): Other: 
/ I '  14, s 

/ Net Probe Wash We. (g): 
/ 

hpinger 4 (g) -LEL 
h p k e r  5 (g) i.2 Imp. Residue Wt. (8): 

Impbger 6 (g) 

XAD-2 Trap (g) 

Total H,O Condensed (g) 

Sampling Comments: 

Process Rate: 

Control Equipment Operation: g3f 
Process Comments: , 

Signature: Date: I U  

Y \ 



MOIS'XIITRE: ANALYSIS DATA SHEET 

BALANCE QC CHECK 

A - x 100 (10% 
A 

Comments: 

I. 



DATE: g / L / a  PAGE z O F C C  SAMPLING ”3 DATA SHEET 

Probe Bax Imp. XAD Meter Meter 
Temp. Temp. Temp. Temp. m e t  Outlet 

(“P) (“P) (“P) rn 0 (“F) 

Stack 
Temp. 

(“F) 

29r‘ 
E9 fb 
3m 
*/ 

Vac. 
in Hg 

A c3 

Is- m I .  5‘ 
298 

Operator Signahtrr: 

PIC test leak check: Rate (cfm) 1 O‘ at inches Hg (Vacuum) Leak Volume Start: Leak Volume End: 

Past test leak check: Rate (cfm) *Of/ at ?I inches Hg (Vacuum) Leak Volume End: 

K value calculated by: 
Leak Volume Start 

Checked bF 



SAMPLING TRAINS DATA SHEET PAGE & O F C  

Orifice 
P-. 

Oas Meter Reading Stack 
Temp. 

Probe BOX ’ Imp. XAD Meter Meter Vac. 
Temp. Temp. Temp. Temp. Met Outlet in Hg 

Prt test leak check Rate (&I) . @ lo4 at 21 inches Hg (Vacuum) 

Post test leak check Rate (cfm) -0 11 at 2 1 inches Hg pamum) 

K value calculated by; 

Leak Volume Start: 

Leak Volume Start: 

Checked by 

Leak Votume End: 

Leak Volume End: 



SAMPLING TRAINS DATA SKEET PAGE O K  

Start nmc: //*’lY FrnishTme: Traverse+ 2- Tra~rse Direction: f M  

Probe 
Temp. 
(“P> 

?Y- 

‘ Imp. 

(“P) 
Temp. 

a- 

XAD Meter Meter Vac. 
Temp. MCt Outlet in Hg 
0 m 

orificc Gas Meter Reading 

B8A 2 I 

7 
43 
Y3 

3oa 
3Qf 

2 3 q  f a 3  k3 
73 

Pre test leak check Rate (dm) bolI at I( inches Hg (Vacuum) 

Post test leak check Rate (cfm) at / b  Inches Hg (Vacuum) 

KMTuc calculattd b>.: Checked by: 

k a k  Volume Start: 

Leak Volume Start: 

Leak Volume End: 

Lcak Volume End: 

Operator Signature: 



SAMPLING TRAINS DATA SHEET PAGE 5 OF 

z Travcne #: Tra~czne Direction: /& 

Orifice 
Prrss. 

Gas Meter Reading Probe 
Temp. 
CP) 

BOX 

Temp. 
rn 

' Imp. 

("w 
Temp. 

XAD 
Temp. 
rn 

Stack 
Temp. 
("n 

Mctcr 
Inlet 

0 

Meter 
Outlet in Hg 

esircd Actual * 
307 86 

30% 7-3 Y 

Prc test leak check Rate (cfm) to1( at Inch= Hg (vacuum) Leak Volume Start: 

Past test I& check: Rate (cfm) *C7// at inches Hg (Vacuum) Leak Volume Start: 

K value calmIalcd Checked bF 

Leak Volume End: 

Leak Volume End: 



QA/QC CHECKLIST 

Was preliminary velocity profile performed? 
Avg. AP 

PAGE TOF 4 

- 4  
-m 

Client: Location: 13 r&d Operator: 5d 
Sample Type: w\c Reference Method: n’/4-mZq 
Modifications: 

I Static pc~itiw~or negativc -m 

Average Temperature - 
Estimate % lX$3 

Estimate Gas Composition 
How estimated? 

How Ertimated? 
Proper n o d e  selected? 
K factor 
Number of sampling points per txaverse 

A% 
02% - C02(%) - CO@pm) - 

-cc) 

-m 

-m - 
-cw 

-m r‘3 - 

Numbcr of =dings per point 

Barometric Prtssurt Measurd? J 
CCI 

Nickel plated stainless stcd or 
Stainless Steel or 
Glass or 
Qwrt.2 
Button Hook or 
Elbow 

I! Other I I- !I 

/ 

I C.leaned according to protom1 
b u n d  ? Undamaged? 

II Borclsilicate 
Quartz Or 

Other 
Ueancd aarding to pmtocol 

II 
4 

I/ 

Checked 
Temperature 250 2 2S”F 

I /  

d 
Y 

Stable J 
* 



PAGE-2 OF 4 

"s' or 
Other 
Pmoperiy attach& to probe 

Modifications 
(no interference with noale) 

QA/QC CHECKLIST 

PROJECT# 5 

/ - 
Connected to: 

inclined manometer 
rnagnehilic gaugc 

micromanometer 
Pitot lines checkcd for leak 
Pitot pressure gauge zcrocd 
orifice prcssult gauge zeroed 

d 
Range: ' Division: 

1 

Range: > s  , 

&f 

r /  

1 1  

Meter box kvtfled 
Gas Temperature Sensor 
Themocouplc 

K I Type 
Temp. dreckcd against ambient temp 

I 
I 

Borcsilicate @ass 

Other 

v 

Teflon 
Borosilicatc @ass 
Other 

/ 

Silicone I/ 
Other 
Filter assembly clcancd according to Protocol t 

GlassTbrc 
Quartz 
Other 

Rltcr checked visually for irregularities 
Filter centered properly 
Rltcr labclkd 

I 
/ I  

~~ ~- 

d- 

v- 
.r 

1 - 1  

Rltcr heated 
Temperature (Ua f 2Sop) 

I 

J -fi 
J 

CONDENSER/XAD-2 TRAP I 
I 

Glass 
Cleaned according to protocol 
Thermocouple attached to trap 
XAD-2 Trap covltnd with foil at all times 

i 



QA/QC CHECKLIST 

I I 1 I 

GLASWARE 

Cleaned and proofed according to protocol l V I  
IMPINGERS 

No. of Impingers -m- 

Contents #I -cc-, 

8 2  -m 

#3 - 
P4 - 
#5 -H.4 

P6 - 
Impingcr weights recorded I 

Impinges properly asscrnblcd 

Recirculating pump bet up property 
Modifications - 
G r w t  used on joints 

I /  

Silica gel type -cw 

New? 

PROJECT# 9 [b2b'( 

Performed [ J  
Rate -cc, 

All openings of sampIing train sealed 

Ts cam taken to avoid scraping nipple or stackwail 
Effective seal around probe when inatack 

Nozzle and pitot tube kept parallel to stack at all times 

Is n o d e  scaled when probe is in stack with pump off / 

4 
d 

r, 

u- 

Probe moved to traverse p i n t  at right time 

Rttcrs changed during run f 

,m cfm@ 2 f "Hg- . 

1 
Any particulate lost during fdttr change 

Sorbent trap kept at -WF 
Probe tcmperaturr w) t 2s"P 

I .  

% .  

t /  
Y 

Rlter box temperature 250 2 25°F 
Data forms campletcd and data ~ ~ ~ r d c d  properly 

r/ 
J 

Y 

Condition of silica gel -m 

Leak checks at port changes Bcforc .ccr 

Rnal leak race acceptable -m 

General mrnmencs on sampling technique 

Sample rtcavcry performed on-site? v- 
Sample recovcry performed by -m 

Cleanup area - General Environment 

4 d  
,of /  cfm@ / "Hg 
a// cfm@ I .  "4 
-o// cfm@ f($J 'His 

After -m 

-I44 

- 
Brushes: Nyton bristle 

Other 
Wash Bottles: G!US 

1 
c L 



QA/QC CHECKLIST 

m J I  COMMENls 

Teflon L/ 

PAGE 4-OF 4 

Polyet hylenc 1 
~ ~~ 

Other 
Storage Containers: 

Ebrosilicate glass 

Cap Materid 
Polyethylene 

Leak free 
Petri Dishes: bornsilicate @ass 

I I 3bcacrs usad? 
Condition? 1 

~~~ ~ - 

J 

fIsr20- 
l/ 

Colout of Filter i Y 
Foil Wrapped? 

Acttone ~ J 
Other L l  OIdC.iNO2 

Particulate Rccovtrcd from 

. H 2 0 / R ~ r y  data shect completed 
Blanks Collected 



EPA METHOD 29 
METALS / PARTICULATE (MP) SAMPLING TRAIN 

RECOVERY DATA FORM 

TEST#: T F  (2 W P - h  DATE: qs/. / / 23 

knpingerS.6 a 
h w i t h 2 5 m L  
SNHCL 1 1 i 

I I 

0.1 N ITNO3 IkkW 

~ 1 

I cwbiarsc 
HURime 

I I 

b BOVAR-CONCORD Environmental 



METHOD 26 
HCl SAMPLING DATA FORM 

t 



HC1 METHOD 26 SAMPLING TRAIN 
RECOVERY DATA FORM 

PROJECT NO.: muz@- 

1 Irnpingcrs 1 and 2 

Weigh impingcrs 
Empty contents into 
container and 
rinse with DI watef 

I Impingers 3 and 4 

Wagh i m p i n p  
Empty contents into 
container and 
rinse with DI w e  

Container TS1 
Impingera 1 aad 2 

0,I N HE04 Contents 
and DI Water Rimes 

Container TS2 
Impingem 3 and 4 

0.1 N NaOH Contents 
and DC Water Rinxs 

I Seal and LabeI 

Train No.: 

0.1 N II2sO4 BatchN0.z 7- 

DI Watcr Batch No.: 

0.1 N NaOH Batch No.: 

TrainLoadcdBy: ,Th 
7/,$- 

RccovcdBy: <&- 

b BOVAR-CONCORD Environmental 



MOISTURE ANALYSIS DATA SHEET 

Project #: Client: pr? 
Date: 5c- /*/ - zq! Test: Tt4-dU 4 
Sample Location: $+&-dL 3 - Fd ter LD.: 

Post Weights by: Pre Weights by 

hpinger Impinger Final Wt. Initial Wt. Net 
(€9 (s) Condensate # Contents 

BALANCE QC CHECK 

A - x 100 <lo% 
A 

Comments: 

Date: 



SYSTEM CALIBRATION AND DRIFT CALCULATIONS 

CLIENT RIGO+RIGO DATE 
PROJECT NUMBER 5416265 TIME START 
SAMPLE LOCATION STACK .TIME FINISH 

N OV23/95 
13:16 
17:22 

TEST NUMBER T13CEMB 

INSTRUMENT SPAN VALUES 

OXYGEN 25 % CARBON DIOXIDE 
SULPHUR DIOXIDE 1000 PPM CARSON MONOXIDE 
NITROGEN OXIDES I000 PPM TOTAL HYDROCARBONS 

20 % 
1000 PPM 
100 PPM 

INITIAL 
VALUES I 

FINAL 
VALUES 

SYSTEM 
CAL. 

ITEM CALGAS ANAL. SYSTEM SYSTEM 
VALUE CAL. CAL. CAL. 

BIAS 
(% SPAN) 

SYSTEM DRIFT 
CAL. (%SPAN) 
BIAS 

(% SPAN) 

02  ZERO 
02  CAL 

0 
9.91 

0.03 
9.92 

0. I 
9.88 

0.07 
9.85 

-0. I 
-0. I 

0.3 
-0.2 

0.2 
-0.3 

SO2 ZERO 
SO2 SPAN 

0 
149 

-0.12 
149 

0. I 
-0.6 

1 
143 

0.36 
142 

0.0 
-0.7 

-0. I 
-0. I 

NOX ZERO 
NOX SPAN 

0 
302 

2.7 
304 

2.3 
304 

-0.0 
0.0 

3.4 
304 

0. I 
0.0 

0.1 
0.0 

CO2 ZERO 
CO2 SPAN 

0 
9.01 

0.04 
7.04 

0.06 
7,05 

0. I 
0. I 

0.07 
7.02 

0.2 
-0.1 

0. I 
-0.2 

CO ZERO 
CO SPAN 

0 
100 

I 
I01 

1 
101 

0.0 
0.0 

0.9 
99 

-0.0 
-0.2 

-0.0 
-0.2 

THC ZERO 
THC SPAN 

0 
20. I 

-0.48 
21.1 

-0.47 
20.9 

0.0 
-0.2 

-1.2 
19.4 

-0.7 
-1.7 

-0.7 
-1.5 

DRIFT CRITERIA 4% SPAN 
BIAS CRITERIA 4% SPAN 

Test 13 CEM B Date: I 1/29/95 Page I 



A I R  TESTING SERVICES INC. ORGANICS EMISSION REPORT 

CLIENT : RIGO & R I G O  

JOBSITE : LAYTON UTAH 
REF.No. : 5416265 

RUN TIME : 1 4 : 5 4  TO 1 7 : 1 7  

ORGANICS CONCENTRATION 

ORGANICS EMISSION RATE 

SAMPLE GAS VOLUME 

AVERAGE I S O K I N E T I C I T Y  

DATE : 1 1 . 2 3 . 9 5  
RUN : T l 3 - O C - 6  
COG. : STACK 6 

0.0 ug/DSm3 0.0000 gr/1000 D S c f  
0.0 ug/Am3 0.0000 g r / l 0 0 0  A c f  

0.000 mg/s 

1 . 7 5 5 4  DSm3 

103.0 % 

0.00 gr/hr 

5 1 . 9 8 5  DScf 

FLUE GAS CHARACTERISTICS 

MOISTURE 1 8 . 2 3  % 

TEMPERATURE 

FLOU 

150.8 deg C 303.5 deg F 

46048 D S d / h r  2 7 1 0 3  D S c f m  
94075 A d / h r  5 5 3 7 1  A c f m  

VELOC I TY 1 8 . 3 6  m/s 3 6 1 4 . 1  f p n  

GAS ANALYSIS 02 9.30 % 
c02 10.70 % 
co 0.00 % 
so2 0.00 % 

MOL. UT. 30.20 g/gmole D.B. 
MUL. UT. 27.97 g/gmle U.B. 

*STANDARD CONDITIONS : HETRIC 25 deg C, 101.3 k P a  
: IMPERIAL 77 deg F, 29.92 in.Hg 



A I R  TESTING SERVICES INC. ORGANICS EMISSION REPORT 

CLIENT : RIGO & RIGO 
JOBSITE : LAYTON UTAH 
REF.No. : 5 4 1 6 2 6 5  

STACK HEIGHT 

STACK DIAMETER 

STACK AREA 

BAROMETRIC PRESSURE 

STATIC PRESSURE 

NOZZLE DIAMETER 

P I T O T  COEFFICIENT 

METER CORRECTION FACTOR 

CONDENSATE COLLECTIOH 

R E S I N  TRAP CONDENSATE 

CONDENSATION I N  IMPINGER 1 

CONDENSATION IN IMPINGER 2 

CONDENSATION IN IMPINGER 3 

CONDENSATION IN IMPINGER 4 

S I L I C A  GEL WEIGHT GAIN 

TOTAL MOISTURE GAIN 

DATE : 11.23.95 
RUN : T13-OC-B 
LOC. : STACK B 

35.4 m 116.0 ft. 

1.35 m 53.0 in. 

1.423 m2 15.32 sq.ft. 

86.4 k P a  25.50 in.Hg 

8124.5 Pa -0.50 in.H20 

5.79 mn 0.2280 in. 

0.796 

0.983 

1.5 g 

262.2 g 

4.7 g 

0.6 g 

0.9 g 

18.0 g 

287.9 g 

ORGANICS COLLECTION 

F I L T E R  ORGANICS 

UASHINGS ORGANICS 

RESIW ORGANICS 

IMPINGER ORGANICS 

TOTAL ORGANICS 

0.0000 mg 

0.0000 mg 

0.0000 mg 

0.0000 mg 

0.0000 mg 



A I R  TESTING SERVICES INC. ORGANICS EMISSION REPORT 

CLIENT : RIG0 & RIG0 DATE : 11.23.95 

REF.No. : 5416265 LOC. : STACK B 
JOBSITE : LAYTON UTAH RUN : T I 3 - O C - B  

PT. TIME STACK VEL. O R I F .  METER MTR. PRON. OVEN RES. E X I T  PUMP WALL % 
NO. TEMP. PRES. PRES. VOL. TMP. TEMP. TEMP. TMP. TMP. VAC. D I S T .  ISO. 

min. F in.H20 in.H20 cu.f t .  F F F F F in.Hg in. 

TRAVERSE NU. 1 

1 0.0 
1 3.0 
2 6.0 
2 9.0 
3 12.0 
3 15.0 
4 18.0 
4 21.0 
5 24.0 
5 27.0 
6 30.0 
6 33.0 
7 36.0 
7 39.0 
a 42.0 
8 45.0 
9 48.0 
9 51.0 

10 54.0 
10 57.0 

60.0 

307 0.550 
305 0.550 
306 0.600 
305 0.600 
304 0.550 
308 0.650 
310 0.600 
305 0.600 
307 0.720 
309 0.700 
307 0.840 
306 0.840 
304 0.800 
303 0.800 
301 0.700 

290 0.620 
287 0.620 
285 0.550 
280 0.500 

297 0.780 

TRAVERSE NO. 2 

1 0.0 
1 3.0 
2 6.0 
2 9.0 
3 12.0 
3 15.0 
4 18.0 
4 21-0 
5 24.0 
5 27.0 
6 30.0 
6 33.0 

306 
308 
31 1 
312 
31 1 
31 1 
31 1 
308 
308 
309 
309 
308 

0.80 
0.80 

0.85 
0.82 
0.95 
0.85 
0.85 
1.20 
1 .oo 
1.25 
1.30 
1.20 
1.20 
1-00 
1.10 
0.90 
0.90 
0.80 
0.75 

0.85 

0.740 1.10 
0.740 1.10 
0.900 1.40 
0,900 1.40 
0.840 1.30 
0.880 1.35 
0.880 1.35 
0.800 1.20 
0.840 1.30 
0.900 1.40 
0.870 1.35 
0.870 1.35 

55.48 
57.09 
58.72 
60.39 
42.04 
63.64 
65.39 
67.03 
68.69 
70.56 
72.38 
74.33 
76.29 
78.25 
80.20 
82.01 
83.90 
85.59 
87.30 
88.90 
90.44 

91 .I8 
93.06 
94.92 
97.00 
99.06 
101.04 
103.06 
105.08 
107.00 
108.96 
111.00 
113.02 

76 
76 
7a 
7a 
79 
80 
80 
80 
80 
80 
80 
80 
80 
79 

79 
79 
79 
79 
79 

79 

247 
25 0 
249 
249 
25 1 
249 
250 
250 
250 
250 
249 
250 
25 0 
249 
25 1 
250 
25 0 
248 
249 
248 

248 70 58 4.0 
248 46 53 6.0 
246 46 49 6.0 
248 47 48 6.0 
249 46 4a 6.0 
247 47 47 7.0 
249 45 47 6.0 
248 46 46 6.0 
248 47 46 7.0 
247 46 46 7.0 
248 46 45 7.0 
248 46 45 7.0 
247 45 46 7.0 
248 45 45 7.0 
245 48 46 7.0 
246 48 46 7.0 
248 51 46 6.0 
246 52 46 6.0 
247 53 46 6.0 
248 55 46 6.0 

79 249 247 60 53 8.0 
80 249 248 62 46 8.0 
80 248 249 60 44 9.0 
80 250 249 60 44 9.0 
81 249 248 52 42 8.0 
81 250 248 46 42 8.0 

82 250 248 45 43 7.0 
82 251 250 44 44 7.0 
82 249 249 44 44 8.0 
81 250 249 44 44 8.0 
81 250 249 44 44 8.0 

a2 251 249 45 42 8.0 

7 36.0 306 0.770 9.20 115.03 81 251 249 44 44 7.0 

1.0 104.3 
1.0 105.3 
2.0 103.1 
2.0 101.7 
3.0 102.8 
3.0 103.6 
4.0 101.2 
4.0 102.1 
5.0 105.2 
5.0 103.9 
6.0 101.6 
6.0 102.0 
7.0 104.4 
7-0 104.0 
8.0 102.9 
8.0 101.6 
9.0 101.3 
9.0 102.3 
10.0 101.5 
10.0 102.1 

1.0 104.4 
1.0 103.3 
2.0 104.9 
2.0 104.0 
3.0 103.2 
3.0 102.8 
4.0 102.7 
4.0 102.2 
5.0 101.8 
5.0 102.5 
6.0 103.4 
6.0 102.8 
7.0 102.6 



A I R  TESTING SERVICES I N C .  ORGANICS EMISSION REPORT 

CLIENT : RIGO 8 RIGO 
JOBSITE : LAYTON UTAH 
REF.No. : 5416265 

P T .  T I M E  
NO. 

min. 

7 39.0 
8 42.0 
8 45.0 
9 48.0 
9 51.0 

10 54.0 
10 57.0 

60.0 

- - -  L L - -  

STACK VEL. ORIF .  
TEMP. PRES. PRES. 

F in.H20 in.H20 
- - - - -  - - - - - -  - - - - - -  
307 0.900 1.40 
307 0.860 1.35 
308 0.900 1.40 
308 0.860 1.35 
309 0.860 1.35 
280 0.550 0.80 
27s 0.550 0.80 

METER 

VOL . 
cu.ft.  

116.92 
118.96 
720.97 
t23.04 
125.04 
127.07 

- - - - - -  

128.68 
130.33 

DATE : 11.23.95 
RUN : T13-OC-3  
LOC. : STACK B 

MTR. PROB. OVEN RES. E X I T  
TMP. TEMP. TEMP. TMP. TMP. 
F f F F F  

- - - -  - - - - -  - - - - -  - * - -  

81 249 248 44 44 
81 249 248 45 45 
81 249 248 45 45 
81 250 247 45 45 
81 249 247 .46 45 
81 249 248 46 46 
a1 250 248 46 46 

PUMP 

VAC. 

in.tlg 

8.0 
8.0 

- - - - -  I 

8.0 
8.0 
8.0 
6.0 
6.0 

UALt % 
D I S T .  ISO. 
in. 

7.0 102.5 
8.0 103.3 
8.0 104.1 
9.0 102.9 
9.0 104.5 
10.0 101.5 
10.0 103.7 

I - - - -  - - - - -  

303 0.733 1.12 80 250 248 49 46 7.1 103.0 



ISOMNETIC TEST DATA FORM 

J 4 I4 Client: L a  ;I City, Province: CcirL- , L ( (  

Project Number: ‘CTq \ 6 2L f Test Number: * - a 5  
Sample Location: 3: kJ c Date: NSd L 3 / 3  
Start Time: 7dk !ry Finish Time: yt I$- 
Barometric Press. (in Hg): zs \ c Stack Pre+zi(in H20):+ or -: 4-.c3& a- 
Stack Diameter @): 5-3 Length x Width: - 
Stack Height (a): 1 %  

x -- 
cyclonic Flow: Yes 

Sample Box Number: “ r c  
Nozzle ID.: 

Probe ID.: 7 L -  -9- Pitot b ~ c i e n t :  o c 39 6 Calibration Date: 

Gas Meter Factor: G bqcx 
N o d e  Diameter (h): (3 c2LX 

Calibration Date: %& I ?,& 5 
Calibration Date: &, bw 16/q.~ * d 

Equipment Comments: 

STACK GAS COMPOSITION 

COz(%): q-3 02(%):  Other: 
Assumed H20 (%): 16 Impiuger 1 (g) ZGL2 

hPiJ%er 2 (g) 4 b 3  

c) 4 
- Filter ID. # 

Net Filter Wt. (g): - 
Impinger 3 (g) - 
Impinger 4 (g) 6 by Net Probe Wash Wt. (g): 

Impinger 5 (g) < b ~  ~ rypo Imp. Residue Wt. (g): 

-3 k&WAfg)Cu-c)v4.uJ 0.0 
XAD-2 Trap (g) 1 4  

11 Total H,O Condensed (g) ZeS*? 

Control Equipment Operation: 
/“ 

J 
Process Comments: 

Signature: Qfi Date: Ak 27 /%s- / - 



MOISTURE ANALysxs DATA SHEET 

1 

Project f: rWG2d 5- Client: QLqc-  f R G I u  
- r \ z  -ecd f= 

.- Date: 7,3 p? \- Test: 

Pre Weights by: - 6UR /ru L Post Weights by  
Sample ]Location: k t k  Fdt er LD.: 

Impinger Impinger Final Wt. Initial Wt. Net 
# Contents (d (g) Condensate 

I I I I II 7 I I I 

BALANCE QC CHECK 

A x 100 (10% 
A 

Signature: 



DATE: K/&3/xr SAMPLING TRAMS DATA SHEET PAGE OF 

I1 Pt. I T i c  I On 

I I I I 1 

Gas Meter Reading Vac. 
in Hg 

6 

Q Leak Volume End: 's (I 3 57, L. 0% Pre test Ieak check Rate (cfm)O-d at 15 inches Hg (vacuum) 

Post t a t  leak check: Rate (cfm) at inches Hg (Vacuum) Leak Volume Start: L a k  Volume End: 

K value calculated by: Checkcd by: Operator Signaturr: i *  

Leak Volume Start: 

E\mRMs\sIDspRM 
! 



SAMPLING TRAINS DATA SHEET 

L 

PAGE 3 OF 5 

Gas Meter Reading Stack Probe B a X  Imp. XAD Meter Meter Vat. 
Temp. Temp. Temp. Temp. Temp. Inlet Outlet in Hg 

1 I I I 

Leak Volume End Pre test leak check Rate (cfm) at inches Hg (Vacuum) Leak Volume Start: 

Post t a t  leak check Rate (cfm) r)a\ at inches Hg (Vacuum) Leak Volume Start: qd  A * 
K MIUC calculated b r  Checked by: 

Leak Volume End 40% f& 
Operator Signature: 1, A 

Y 

E.\mRMs\sIDs.FRM 
! 



PAGE OF D A m  \L /G/ Tr SAMPLING 7 " s  DATA SHEET 

I I I I 1 I 
Gas Meter Reading Stack Probe 1 Temp. I Temp. 

40&% Pre test leak check Rate (cfm) od\ at \< inches Hg (Vacuum) Leak Volume Start: 

Post test leak check Rate (cfm) at inches Hg (Vacuum) Leak Volume Start: 

K M~UC calculated by. Checked by: 

Temp. Temp. Temp. Inlet 
Meter 
Outlet 

("F) 

5% 

Leak VoIume End: 4 c 1 
Leak Volume End 

Operator Signature: 



SAMPLING TRAINS DATA SHEET PAGE Z O F  

Gas Meter Reading Stack Probe B O X  

("F) rJ3 CP) 

orifice 

Temp. Temp. Temp. 
PL Time o2 Vcl. 

(Min.1 (%) PrcsS. 

(AP) 

I - 
Prc test leak check Rate (cfm) at inchu Hg (vacuum) Leak Volume Start: 

P a t  test leak check Rate (cfrn)&di% lc inches Hg (Vacuum) Leak Volume Start: \?d b3 5 
X d u e  calculated bF Checked by: 

~ Meter Vac. 
Outlet in Hg 
("F) 

I 

Leak Volume End 

Leak Volume End: 30 % s 5- 
Operator Signature: 



QA/QC CHECKLIST 

rn COMMENIS 
I 

PRELIMINARY DATA 

W a s  preliminary velocity profile performed? 1 *c/t 

PAGE 1 OF 4 

Avg. AP 
Static positive or negative 

- 
-m 

I- 
I - -  

Estimate Gas Composition -m 02%' I 0 CO~(%) I o CO@prn) 
Haw Estimated? -m 

~- Tz - 

Number of sampling paints per traverse I Probe markings correct? 
Time per point 
Number of reading per point 

444 n 

'7.- -w 

Barometric Prcssurc Measured? 
Mercury 
Aneroid 

_ _ _ _ _ -  - . -  ~ _ _ _ _ _  ~ I /  I w;.w4 ~ 

~ 

Other 1 
PROBE NOZZLE: 

Stainless Stecl or 
or 

Quartz 

Elbow 
Cleaned according to protocol 

Button Hook Or d 

Round ? Undamaged? v 
1 PROBELINER: t 
t Borosilicate o r 1  v' 1 

~ 

Qua&---- ~ or 
Other 

1 

I 
Cleaned according to protocal -7mp - .  "1 'J 

PROBE HEATING S Y m  

Qlcckcd I J/ I 
I 

I Tcrnpcrature wl 2 25°F I -' I I 
I / I  U Stabte I J  I 



QA/QC CHECKLIST 

PlTOT TUBE/MEI'ER BOX 
? 

Type "S" or 
Other 
Propcriy attached to probe 
(no interference with nozzle) 
Modifications 4-t+ 

Connccted to: 

d 

/ 

inclined manometer 
magnchilic gaugc 1 Range: Division: 
micromanometer Range: 

b' 1 

Pitot lincs checked for leak 
Pitot pressure gauge ztrocd 
orifice preS5urt gaugc zcroed 

PAGE 2 OF 4 

Meter box lcnlled 
Gas Temperature Sensor 
Thermocouple 

Type 
Temp. checked against ambient temp 

4 

J-j 

Teflon 
Borosilicate @ass 
Other 

It 0 ther 

d 

1 

I I 

li Glass Rbrt iI 
~ ~ ~ ~ ~~~ 

Quartz 
Other 

Filter checked visualiy for imgularities 
Filter ccntcrcd proptrly 
Filter labelled 
filter heated 
Temperature (W, 2 25°F) I 



QA/QC CHECKLIST 

Probc moved to traverse point at right time 

Filters changed during run 
Any particulate lost during filter change 
Sorbcnt trap kept at 268°F 

Filter box temperature 250 ? SOP 

Ice level checked 

Nozzle and pitot tube kept parallel to stack at all times 

Probe ternperaturc 250 2 25°F 

Data forms completed and data rccordcd properly 

Condition of silica gel 

PAGE 3 OF 4 

I 

/ 

4 

/ 
I 

v 

d 

-m 

1 GLASSWARE 
r- 

Cleaned and proofed according to prococoI 

No. of Impinges -cw e 

b7 Contents #1 ICH 

Q C O I  #2 - 8 - H  

C c Q l  #3 -w 

I Y )  7- #4 -m 

5 & G L  
#S -l-+b 

#e L. 

I J l?[,,Lf,+-cq !-\,,, :\ - - l J c \ l q  (2s C A & y  r3L-L-L 
IMPINGERS J 

Impingcr weights rccorded J 

Rccirculating pump set up properly 

Grcasc used on joints 'x_ 
Silica gel type -m 

l/ Impinges properly asscmbkd 

d 
Modifications -m -- 

/- 

New? 
Used? 

I 

Prt Test Leak Check 
P t r f O ~ C d  

Rate -m b -0 t cfm@ (5 "Hg - 
All openings of sampling train scaled 4 1  
Is noale scaled when probe is in stack with pump off I ./ I 

Sample recovery pcrfomtcd onsitc? 
Sample recovery performed by 

Clean-up area - General Environment 
Brushes: Nylon bristle 

Other 

I V  11 Is can taken to avoid scraping nipple or stackwall 11 

d- 
\IJ> 17 a, -m 

Im 

I I 11 Wash Bott les  Glass I I 



QA/QC CHECKLIST 

Polycthyfene 
Other 

Storage Containers: 
Borosilicate glass 
Polycthyiene 

Leak free 
Cap Material -m 

PAGE 4 OF 4 

4 :  

- f r L C [ J &  , 

I4 
, v  

Probe and sample train opening cwercd 
Silica Gel 

I 1 I 
Calibrated or QC checked - 1 Actual k) Measured (g) 
Pmbc allawed to a001 sufficiently . /  I 

‘I 
Condition/Colour 
Weighed 

Filter Handling 

I. 

v ze. 
Y w 1 

Twcezers used? 
Condition? 
Colour of Filter 
Foil Wrapped? 

f 

1 I 1 -  

1 I I I1 _ _  
Probe Rinses 

4 -!.f 

\ 

USr 
L-f 

Atxtooc /m 
Other Tts--(& 

probe/nozzlc 
probe fitting 
probe liner 
front half filter holder 

Particulate Reamred from 

1 -I 

i 

L/ 

J 
1 

I / I  

impingcrs 
Ruxlvtrtd according to pmtocol 
Weighted 
H20/Renwtry data sheet completed 

Blanks Collected 
Reagents 
Solvents 
Resin 

- 

i/ 

/ 
/ 

J 

-- 
Blank Train 

Sarnpfes labelled and stored properfy 

Samples dclivtnd to lab 
Liquid lcvcls marked 

J 

1 



EPS l/RM/2 

RECOVERY DATA FORM 
SEMI-VOLATILE ORGANIC (SVOC) SAMPLING TRAIN 

1 1 1  

Nozzle, ProbcLina I XAD Resin 

W a s b a n d h h 3 x  
tach with W 
and acetone 
Rinse 3x with 
w i t h a a n d  
andactfont. 

weigh Coil & 
Record Weight 

soak 5 minutes each 
with hGxane and acetone. 
R i n s G 3 X w i t h d  
and ~CCIOLE.. 

wrap in foil I 
I \ I  

\ I  Container TS 
Back half Rime 

1 

Container TS5 
hpfnger Contents 

Mark Fluid Levels 

Traia & Proofing Identification 1 
Train No.: 0.5- I 

f% I Train Recovcrtd By: b BOVAR-CONCORD Environmental 



A I R  TESTING SERVICES INC. METALS EMISSION REPORT 

CLIENT : R I G 0  AND R I G 0  
JOBSITE : LAYTON UTAH 
REF.No. : 5416265 

RUN TIME : 14:54 TO 17:17 

METALS CONCENTRATION 

METALS E M I S S I O N  RATE 

SAMPLE GAS VOLUME 

AVERAGE I S O K I N E T I C I T Y  

FLUE GAS CHARACTERISTICS 

MOISTURE 

TEMPERATURE 

F Lou 

VELOC I TY 

DATE : 11.23.95 
RUN : T13-MP-B 
LOC. : STACK B 

0.0 ug/DSm3 0.0000 gr/1000 DScf 
0.0 ug/Am3 0.0000 gr/1000 Acf 

0.000 mg/s 0.00 gr/hr 

2.0449 DSm3 72.207 DScf 

100.1 % 

17.83 x 

151.4 deg C 304.6 deg F 

48191 DSrWhr 28364 DScfm 
97729 M / h r  57521 Acfrn 

19.07 m/s 3754.5 fpm 

GAS ANALYSIS 02 10.70 % 
cu2 9.30 % 
CO 0.00 x 
so2 0.00 x 

MOL. WT. 30.03 g/gmoLe D.B. 
Mot. WT. 27.88 g/gmole W.B. 

*STANDARD CONDIT IONS : METRIC 25 deg C, 101.3 kPa 
: IMPERIAL 77 deg F, 29.92 in.Hg 



A I R  TESTING SERVICES INC. METALS EMISSION REPORT 

CLIENT : RIGO AND RIGO 
JOBSITE : LAYTUN UTAH 

REF.No. : 5416265 

STACK HEIGHT 

STACK DIAMETER 

STACK AREA 

BAROMETRIC PRESSURE 

STATIC PRESSURE 

NOZZLE DIAMETER 

PITOT COEFFICIENT 

METER CORRECTION FACTOR 

CONDENSATE COLLECTION 

CONDENSATIOH I N  IMPINGER 1 
CONDENSATION I N  IMPINGER 2 
CONDENSATION I N  IMPINGER 3 
CONDENSATION I N  IMPINGER 4 
CONDENSATION IN IMPINGER 5 
CONDENSATION I N  IMPINGER 6 
SILICA GEL WEIGHT GAIN 

TOTAL MOISTURE GAIN 

METALS COLLECTION 

F I L T E R  METALS 

WASHINGS METALS 
IMPINGER METALS 

TOTAL METALS 

TOTAL SAMPLING TIME 

35.4 rn 

1.35 rn 

1.423 m2 

86.7 k P a  

-124.5 Pa 

6.20 m 

0.798 

1.006 

182.5 g 

94.7 g 

27.1 g 

6-3 g 
2.7 g 
-1.7 g 
14.8 g 

326.4 g 

0.0000 mg 

0.0000 mg 

0.0000 mg 

0.0000 mg 

120.0 min. 

DATE : 11.23.95 
RUN : T13-MP-B 
LOC. : STACK B 

116.0 f t .  

53.0 in. 

15.32 sq.ft. 

25.60 in.Hg 

-0.50 in.HZO 

0.2440 in. 



A I R  TESTING SERVICES INC.  METALS EMISSION REPORT 

CLIENT : R I G O  AND R I G O  
JOBSITE : LAYTON UTAH 
REF.Na. : 5416265 

DATE : 11.23.95 
RUN : T13-MP-B 
LOC. : STACK B 

PT. T IME STACK VEL. O R I F .  METER MTR. FROB. OVEN E X I T  PUMP WALL % 

TRAVERSE NO. 1 

1 
1 
2 
2 
3 
3 
4 
4 
5 
5 
6 
6 
7 
7 
8 
8 
9 
9 

10 
10 

0.0 
3.0 
6.0 
9.0 

12.0 
15.0 
18.0 
21 .o 
24.0 
27.0 
30.0 
33.0 
36.0 
39.0 
42.0 
45 .O 

51 .O 
54.0 
57.0 
60.0 

48.0 

307 
306 
3 06 
306 
303 
306 
308 
304 
306 
308 
307 
305 
304 
303 
301 
302 
303 
303 
304 
3Q3 

TRAVERSE NO. 2 

0.780 
0.780 
0.870 
0.850 
0.810 
1 .ooo 
0.950 
0.850 
1.100 
0.950 
0.890 
0.950 
0.830 
0.780 
0.730 
0.850 
0.850 
0.850 
0.820 
0.810 

1 0.0 
1 3.0 
2 6.0 
2 9.0 
3 12.0 
3 15.0 
4 18.0 
4 21.0 
5 24.0 
5 27.0 
6 30.0 
6 33.0 
7 36.0 

301 0.550 
300 0.600 
299 0.690 
293 0.650 
292 0.850 
307 0.900 
309 0.900 
307 0.880 
307 0.900 
308 1.000 
307 0.690 
307 0.670 
306 0.610 

1.70 
1.70 
1.85 
1.70 
1.60 
2.10 
1.95 
1.65 
2.10 
1.95 
1.70 
1.95 
1.60 
1.55 
1 .so 
1.60 
1.65 
1.65 
1.60 
1.60 

1.05 
1.10 
1.25 
1.25 
1.65 
1.70 

1.80 
1 .a0 
2.10 
1.30 
1.30 
1.25 

1 .a0 

VDL. TMP. TEMP. TEMP. TEMP. VAC. DIST.  ISO. 

26.55 
28.64 
30.79 
33.12 
35.36 
37.53 
39.96 
42.32 
44.53 
46.97 
49.31 
51 -53 
53 "87 
56.00 
58.11 
60.18 
62.32 
64.53 
64.68 
68.78 
70.94 

71 .n 
73.50 
75.31 
77.22 
79.11 
81.27 
83.47 
85.74 
87.99 
90.32 
92.74 
94.70 
96.60 

77 233 261 50 
79 233 259 49 
80 233 261. 48 
81 233 256 48 
81 233 258 49 
81 233 258 51 
82 234 259 53 
83 234 259 55 
83 235 257 54 
83 234 259 52 
84 234 261 51 
84 233 256 51 
84 233 262 51 
84 233 260 50 
84 234 257 50 
84 234 257 50 
84 234 259 48 
84 234 258 49 
84 234 260 49 
84 235 259 49 

81 239 261 52 
82 234 261 45 
83 235 262 45 
83 236 260 45 
84 236 261 45 
84 236 260 46 
84 236 261 47 
85 237 265 48 
85 236 263 49 
85 237 262 49 
85 237 260 49 
85 236 260 49 
85 236 259 48 

1.0 1.0 
1.0 1.0 
1.0 2.0 
1.0 2.0 
1.0 3.0 
1.5 3.0 
1.5 4.0 
1.5 4.0 
1.5 5.0 
1.5 5.0 
1.5 6.0 
2.0 6.0 
2.0 7.0 
2.0 7.0 
2.0 8.0 
2.0 8.0 
2.0 9.0 
2.0 9.0 
2.0 10.0 
2.0 10.0 

100.8 
103.4 
105.8 
102.8 
101.7 
102.8 
102.4 
100.9 
98.1 

101.3 
99.1 

101 .o 
98.2 

100.3 
100.2 
97.4 

100.6 
97.9 
97.4 

100.8 

2.0 1.0 100.5 
2.0 1.0 98.0 
2.0 2.0 96.4 
2.0 2.0 97.9 
2.0 3.0 97.7 
2.0 3.0 97.6 
2.0 4.0 100.8 
2.0 4 .0  100.8 
2.0 5.0 103.2 
2.0 5.0 101.9 
2.0 6.0 99.1 
2.0 6.0 97.4 
2.0 7.0 100.9 



A I R  TESTING SERVICES I N C .  METALS EMISSION REPORT . 

CLIENT : R I G 0  AND R I G 0  DATE : 11.23.95 
JOBSITE : LAYTON UTAH RUN : T13-MP-B 
REF.No. : 5416265 LOC. : STACK B 

PT. T IME 

NO. 
m i n .  

7 39.0 
8 42.0 
8 45.0 
9 48.0 
9 51.0 

10 54.0 
10 57.0 

60.0 

- - -  - - - -  

STACK 
TEMP. 

F 

307 
305 
306 
307 
308 
305 
306 

- - - - -  

VEL. ORIF.  
PRES. PRES. 

in.H20 in.HZ0 

0.670 1.30 
0.650 1.30 
0.680 1.30 
0.690 1.35 
0.730 1.40 
0.530 1.05 
0.550 1.10 

- - - - - -  - - - - - -  

METER 
VOL . 

cu.ft. 

98.48 
100.43 
102.37 
104.31 
106.27 
108.29 
110.02 
111.80 

MTR. 
TMP. 

F 
- - - -  
as 
85 
85 
85 
85 
85 
85 

PROB. 
TEMP. 

F 

235 
235 
236 
236 
234 
235 
234 

OVEN EXIT  
TEMP. TEMP. 

F F  - - - - -  --I- 
262 48 
260 48 
263 47 
262 48 
260 48 
259 48 
260 48 

PUMP WALL 
VAC. DIST. 
i n . H g  in. 

2.0 7.0 
2.0 8.0 
2.0  8.0 
2.0 9.0 
2.0 9.0 
2.0 10.0 
2.0 10.0 

- - I - -  - * - * -  

x 
ISO. 

100.0 
100.8 
98.6 
99.0 
99.2 
99.5 

100.6 

305 0.787 1.57 83 235 260 49 1.8 100.1 



ISOKxNlETIC TEST DATA FORM 

Sample Type: f z f  Reference Method: flh /3127 

XAD-2 Trap (g) l v b  
, Total H20 Condensed (g) .-# 

Client: a City, Province: 
Project Number: j Y / m  w Test Number: 

Start Time: \q'*fl Finish Time: /7'U 
Barometric Press. (in Hg): zc 
Sample Location: PJ Shd Date: 9("// 23 

Stack Diameter (i): a 
Stack Height (ft): I NJ 

Sample Box Number: 73 Gas Meter Factor: lm b Calibration Date: 9v 
Nozz3eI.D.: 4 z Nozzle Diameter (in.): 0 , 2  qy 

0,7447 

Stack Press(in H~o):+ or -: * s 
Length x Width: X 

cyclonic Flow Yes No t I 

- c-- 

Calibration Date: %7r 
Probe I.D.: ?'\ -3' Pitot Coefficient: Calibration Date: -F 
Equipment Comments: 

If 
t; 

STACK GAS COMPOSITION 

co (ppm): Other: 

asSumed H,O (%): . .L, 
Filter I.D. #: / G 2  rc375 -v\ c - 
Net Fdter Wt. (g): / 

/ 

7 Net Probe Wash Wt. (g): 

Imp. Residue Wt. (g): 

11 Process Rate: 

Control Ekpipment Operation: rip. I 
Process Comments: 

Signature; Date: ?{/I 23 



MOISTURE ANAtySIS DATA SHEET 

Project #: $ 4 / 6 2 6  
Date: 
Sample Location: 5-t d 

9 6  / / 4 3  
Client: 
Test: 
Filter I.D.: 

BALANClE QC CHECK 

A-M x 100 (10% 
A 

Comments: 

I \  



SAMPLING TRAINS DATA SHEET PAGE % F  5 

Start Time: /Y:CY F i h  T i e :  Lf7b+ Travcne A: Travcnc Direction: IN , 

Vel. I Orifice I Gas Meter Reading Stack 
Temp. 
(“F) 

38 7- 

Probe Box ’ Imp. XAD Meter Meter 
Temp. Temp. Temp. Temp. Inlet Outlet 

(“P) 0 (“F) 0 0 (“E) 

3 U b  

3% 
307 
3w 
3u 

Prc test lcsk check Rate (dm) iooB at inches Hg (Vacuum) 

Post test leak check Rate (cfm) 4007 at If inches Hg (Vacuum) 

Leak Volume Start: 

Leak Volume Start: 

Leak Volume End: 

Lcak Volume End: I 

K value calculated bF Checked by; 

E\FoRMs\sII)spRM 



€'*GI& OF SAMPLING TRAINS DATA SHEET 

T i c  
w.1 

Gas Meter Reading Stack 
Temp. 
("F) 

Probe 
Temp. 

c"P) 

B O X  . hp. XAD Mctcr hie ter Vat. 
Temp. 1 Temp. I Temp. 1 Met I Outlct I in Hg 

Desired 
(ft3) 

Actual 

(ft3> 

2 3  

303 

5.1 
2 3 f  

30"' 
303 

I 
Prc test leak check: Rate (cfrn) a ~ 8  at inchej Hg (Vacuum) 

Past test leak check Rate (cfm) @?at,  [< inches Hg (Vacuum) 

K Yaluc calculated by: 

Leak Voiume Start: 

Leak Volume Start: 

Checked byr 

Leak Volume End: 

Leak Voiumc End: J f l  



DATE: LG& 1 3  SAMPLING T M N S  DATA SHEET PAGE JOF 

Project #: ?fllpl - -  ~ a m p l e  Location: Operaton: J - 
Run b: 

Stack 1 Probe ' Imp. XAD 

CP) m 
Temp. Temp. 

Gas Meter Reading 

Actual 

orifice 
PI#.% 
(AH) 

Meter Meter Vat. 
Met Outlet in Hg 
0 ("F) 

Temp. Temp. 

I 

Pre test leak check: Rate (cfm)O* oarat I inches Hg (vacuum) 

Post ten leak chcck Rate (cfm) m@cat i( inches Hg (Vacuum) 

K value calculated by. 

Leak Volume Start: 

Leak Volume Srarc 

Checked by: 

Lcak Volume End: 

Leak Volume End: 

Operator Signamrc: I 



DATE g/c/24 SAMPLING TRAINS DATA SHEET 

Pt T i c  Vel. Orifice Gas Meter Reading 02 
(Min.) (%) . P m .  Pl-CSS. 

(An (AH) Desired Actual 

(ft3) (ft3) 

3 34 0.4% 1-3 

Stack Probe 
Temp. Temp. 
(“F) (“8 

PIZ test leak check Rate 

Post test leak chedc Rate 

K d u e  calculated & Checked by: 

Box 1 . Imp. 
Temp. Temp. 

I 

Meter 
Ttmp. 

Mctcr I Vac. 
Outlet in Hg 
(On 

Leak Volume End: 

Leak Volume End: 

Optrator Signature: 



QA/QC CHECKLIST 

Was preliminary velocity profile performed? 
Avg. AP 
Static posit& or negativc 
Average Temperature 
Estimate % %O 

Estimate Gas Cornpition 
1 Howcstirnatcd? 

How Estimated? 
Proper n d e  selcctcd? 
K factor 
Number of sampling points per traverse 
Probe marking correct? 
Time per point 

PAGE 1- OF 4 

/ 
-m 

-m 
* 

-m U 

lb 
02% - CO,(%) - W P P m )  - 

-m 

Cm 

rcrM 

-m 

I/ 
* 

10 w, 

I n  

Location: Operator: f 3 
Reference Method @A- mzct 

Client: 

Sample Type: 
Modifications: 

PROBE NOZZLE 

Nickel plated stainless steel or 
Stainless Stcd or 
GIaSS or 

--< 

Qua* I/ 

Button Hook or t/ 

Cltancd according to protocol v- 
Elbow 

I Round ? Undamaged? I e I  

II ' II 

Checked 
Tcrnperatuit 250 2 2S'F 
Stabk 

rn 1 / 1  OOMMENXS 
PWJJMINARY DATA 

J 
J 
c 



PAGE-2 OF 4 

Modifications 
Connected to: 

indined manometer 
magnehilic gauge 

miaomanomc ter 
Pitot lines chtckcd for leak 
Pitot p m u r e  gauge zeroed 

orifice pressure gauge ztroed 

QA/QC CHECKLIST 

PROJECT # <ylb ZbC 

-w.) 

I r l  
Range: ' Division: 

Rangc: 
Ir 

\r 

. I/- E 

Type "S" Of 

Other 

Meter box I ~ i l c d  
Gas Temperature Sewor 
Thermocouple 

Type 

I 

I Properly attached to probe It (no intcrfcrcncc with nozzle) 

l0 

Ic 

I GASKETMATE- Silicone Id1 :I I' 

II Teflon 

f 

Other I 
Rlter assembly cleaned according to ProtocoI I /  

I /  I 

FILTER TYPE? 

Glass fibre 

0 t her 
Quartt / 

Rltcr checked Visually for irregularities v' 
v Rlttr centered pmpcrly 

Filter labeilcd J 
Filter heated d 
Temperature (250 A Wp) up 

II  

Glass 
Clcancd according to protocol 
Thennamuple attachcd to trap 
XAD-2 Trap cowmd with foil at all times 

I 

I I Bomilicate glass 

Other 



QA/QC CHECKLIST 

PROJECT# 3 

Prc Test Leak Check 
Performed 

Rate -H+ cfm@ /c 'Hg. 
1 I /  

Clean4 and p m f d  according to protocol 1 . / I  
IMPINGERS 

No. of Impinges -a++ 

Contents #1 - 
R2 -c+.* 

Is ride scaled when prok  is in stack with pump off 
Is care taken to avoid scraping nipple or stackwall 
Effective seal around probe when in-stack 

~ 

#3 -a++ 

#4 - 
#5 444 

#6 -m 

Irnpinger wights rcc0tde.d 
Impingcrs properly assembled 
Rccireuiating pump sct up properly 

v' 

L 
N d e  and pitot tube kept parallel to stack at all times 
FWen changed during run 

A n y  particulate lost during filter change 

I I It Grrase uscd on joints II 

1 

After -cc) 

Fins1 leak race acceptable -rc., 

General comments OR sampling tcchnique 

Sample recovtry prfomed on-site? / 
Sample tccavcry performed by - 

-cc) 

, 0 0 r d m @  lr "Hg 
.o<dm@ lr "Hg 

I I 11 probe m ~ v c d  to travtiz point at right time 1 1 11 

Cleanup a m  - Gcncral Environment 
Brushes: Nyion bristle 

Other 
Wash Bottles GlaSS 

-m 

I' Ice level checked I Data forms completed and data rcmrded pmpcdy 

I I 11 Condition of silica gel -m 



QA/QG CHECKLIST 

c/' Cap Material -m 
i 
I Ltak  free 

' Petri Dishes borosilicatc glass 
L/ 

PAGE 4- OF 4 

~ - 
I plastic 
' Batancc Type -m 

Calibrated or QC checked - 
Probe all& to cool suffiaently I 

Teflon 

Polycthylent 

weighed 

Twtezers used? 
Condition? 
Colour of filter 

Rlter Handling 

~ 

Other 
Storage Containem 

Bomilicatc glass 
Polycthyitne 

v 

- -  r 

Probe Rinses 
I 

Acctanc 

Other 
Particulate Recovtrcd from 

probclnoele I/ 
probe fitting 
probe liner 
front half filter holder 

Impinges 
RuxMrtd according to protocol 
Weighted 

H 2 O / R ~ r y  data shect completed 

Reagtnts 
Solvents 
Resin 
Blank Train 

Blanks Coltcctcd 

- 

:I +*lo- 

4 
W 

J 

4 

I t - 

Probe and sample train openings ml.ltd v' 
Silica Get 

I I 

Foi I Wrapped? I I 11 

~ ~~ ~ 

Samples labelled and stored properly 
Liquid Imk marked 
Samples deliverad to lab t 

1 '  



EPA METHOD 29 
METALS /PARTICULATE (MP) SAMPLING TRAIN 

RECOVERY DATA FORM 

Film Holda I h P k W 4  I 
1 I -- El r i 

1 

I RinsEaithlOOmL 
0.1 N HNO3 

0.1 N HN03 ButEL.If 
ImpingaRinsc 

Mark Liquid Level on Containers 

' b BOVAR-CONCORD Environmental 



NOVEMBER 24,1995 





MOISTURE ANALYSIS DATA SHEET 

B W C E  QC CHECK 

A - kt x 100 
A 

(10% 

Comments: 



WCI METHOD 26 SAMPLING TRAIN 
RECOVERY DATA FORM 

PROJECT NO.: yx / L  2c 5- 

Impiagers I and 2 

Wcigh impingtrs 
Empty contents into 
containerand 
rinse with DI wata 

Impingers I and 2 
0.1 N H2S04 Contents 

Mark Liquid Level 

I I Impiagers 3 and 4 

Weigh impingas 
Empty cantents into 
container and 
rinse with DI water 

Impingers 3 and 4 
0.1 N NaOH Contents 
and DX Water Rinses 

I Train Identification I 

Y 

h BOVAR-CONCORD Environmental 



SYSTEM CALIBRATION AND DRIFT CALCULATIONS 

NOV24J95 
08: I 6 
10:44, 

CLIENT RIEO+RIGO 
PROJECT NUMSER 5416265 
SAMPLE LOCATION STACK 

DATE 
TIME START 
TIME FINISH 

T I  4CEMA TEST NUMBER 

INSTRUMENT SPAN VALUES 

CARBON DIOXIDE 
CARBON MONOXIDE 
TOTAL HYDROCARBONS 

20 Yo 
I000 PPM 
I00  PPM 

25 Yo 
1000 PPM 
1000 PPM 

OXYGEN 
SULPHUR DIOXIDE 
NITROGEN OXlDES 

FINAL 
VALUES 

IN IT1 AL 
VALUES 

SYSTEM DRIFT 
CAL. (%SPAN) 
BIAS 

(Yo SPAN) 

CAL.GAS ANAL. SYSTEM SYSTEM 
VALUE CAL. CAL. CAL. 

BIAS 
(% SPAN) 

SYSTEM 
CAL. 

ITEM 

0.1 7 
'I 0.31 

0.4 
I .4 

0.4 
I .8 

0.07 
9.95 

0.07 
9.85 

0.0 
-0.4 

02  ZERO 
0 2  CAt  

0 
9.91 

-0.0 
0.0 

I .2 
143 

0. I 
-0.7 

I .6 
143 

SO2 ZERO 
SO2 SPAN 

0 
149 

0.36 
150 

0.1 
-0.7 

0.1 
0.3 

2.9 
305 

0. I 
0.3 

I .64 
302 

2.4 
302 

0. I 
0.0 

NOX ZERO 
NUX SPAN 

0 
302 

0.3 
0.1 

0.1 
-0.1 

0.1 I 
7.08 

0.4 
0.0 

0.04 
7.07 

0.05 
7.05 

CO2 ZERO 
C02 SPAN 

0 
7.01 

0.0 
-0.4 

-0.0 
-0.3 

0.0 
-0. I 

0.9 
99.5 

CO ZERO 
CO SPAN 

0 
100 

0.9 
103 

I 
102 

2.5 
23.6 

2.9 
0.8 

2.7 
0.9 

-0.2 
22.7 

0.2 
-0.1 

0 
20. I 

-0.4 
22.8 

THC ZERO 
THC SPAN 

DRIFT CRITERIA 4% SPAN 
BIAS CRITERIA 4 5 %  SPAN 

Test 14 CEM A Date: I I /29/95 Page A 



AIR TESTING SERVICES INC. ORGANICS EMISSION REPORT 

CLIENT : RIG0 & RIG0 
JOBSITE : LAYTON UTAH 
REF.No. : 5416265 

RUN TIME : 8:47 TO 11:17 

ORGANICS CONCENTRATIOH 

ORGANICS EMISSION RATE 

SAMPLE GAS VOLUME 

AVERAGE ISOKINETlCITY 

DATE : 11-24-95 
RUN : Tl4-OC-A 
LOC. : B STACK 

0.0 ug/DSm3 0.0000 gr/ l000 DScf 
0.0 ug/Am3 0.0000 gr/1000 Acf 

0.000 mg/s 

1.7304 DSm3 

100.6 X 

0.00 gr/hr 

61.100 DScf 

FLUE GAS CHARACTERISTICS 

MO I STURE 15.71 X 

TEMPERATURE 174.0 deg C 345.2 deg F 

FtOU 46481 DSm3/hr 2 m a  DScfrn 
97169 A W h r  57192 Acfm 

VELOCITY 18.96 m/s 3733.0 fpn 

GAS ANALYSIS 02 10.60 % 
co2 9.40 % 
CU 0.00 % 
so2 0.00 % 

MOL. UT. 30.04 g/gmole D.B. 
MOL. WT. 28.15 g/gmole W.B. 

*STANDARD CONDITIONS : METRIC 25 deg C, 101.3 kPa 
: IMPERIAL 77 deg F, 29.92 in.Hg 



AIR TESTING SERVICES INC. ORGANICS EMISSION REPORT 

CLIENT : RIG0 & RIG0 
JOBSITE : LAYTON UTAH 
REF.No. : 5416265 

STACK HEIGHT 35.4 m 

STACK DIAMETER 1.35 m 

STACK AREA 1.423 m2 

BAROMETRIC PRESSURE 86.4 kPa 

STAT I C PRESSURE -129.5 Pa 

NOZZLE DIAMETER 5.79 mn 

PITOT COEFFICIENT 0.796 

METER CORRECTION FACTOR 0.983 

CONDENSATE COLLECTION 

RESIN TRAP CONDENSATE 0.8 g 

CONDENSATION IN IMPINGER 1 212.8 g 

CONDENSATION IN IMPINGER 2 4 . 3  g 

CONDENSATION IN IMPINGER 3 1.6 g 

CONDENSATION IN IMPINGER 4 1.0 g 

SILICA GEL WEIGHT GAIN 16.8 g 

TOTAL MOISTURE GAIN 237.3 g 

ORGANICS COLLECTION 

FILTER ORGANICS 

UASHINGS ORGANICS 

RESI N ORGAN I CS 

IMPINGER ORGANICS 

TOTAL ORGANICS 

0.0000 mg 

0.0000 mg 

0.0000 mg 

0.0000 mg 

0.0000 mg 

DATE : 11-24-95 
RUN : 1 1 4 - O C - A  
LOC. : 8 STACK 

116.0 f t .  

53.0 in. 

15.32 sq.ft. 

25.50 in.Hg 

-0.52 in.H20 

0.2280 in. 



A I R  TESTING SERVICES INC. ORGANICS EMISSION REPORT 

CLIENT : RIG0 & RIG0 
JOBSITE : LAYTON UTAH 
REF.No. : 5416265 

DATE : 11-24-95 
RUN : T14-OC-A 
LOC. : B STACK 

P T .  T I M E  STACK VEL. ORIF. METER MTR.  PROB. OVEN RES.  E X I T  PUMP UALL X 
NO. T E M P ,  PRES. PRES. VOL. TMP. T E M P .  T E M P .  TMP. T M P .  VAC. D I S T .  ISO. 

rnin. F i n . H Z 0  in.H2O cu.ft. F F F F F in.Hg in. 

TRAVERSE NO. 1 

1 0.0 
1 3.0 
2 6.0 
2 9.0 
3 12.0 
3 15.0 
4 18.0 
4 21.0 
5 24.0 
5 27.0 
6 30.0 
6 33.0 
7 36.0 
7 39.0 
8 42.0 
8 45.0 
9 48.0 
9 51.0 

10 54.0 
10 57.0 

60.0 

343 
340 
344 
345 
345 
347 
347 
345 
346 
347 
347 
343 
344 
344 
332 
33 2 
325 
320 
320 
320 

0.500 
0,500 
0.680 
0.680 
0.600 
0.600 
0.600 
0.500 
0.600 
0.630 
0.880 
0.730 
0.840 
0.800 
0.700 
0 I 780 
0.600 
0.600 
0.450 
0.500 

0.65 
0.65 
0.90 
0.92 
0.75 
0.85 
0.82 
0.70 
0.82 
0-83 
1.30 
1 .oo 
1.20 
1.20 
0.95 
1.10 
0.83 
0.83 
0.75 
0.70 

TRAVERSE NO. 2 

1 0.0 
1 3.0 
2 6.0 
2 9.0 
3 12.0 
3 15.0 
4 18.0 
4 21.0 
5 24.0 
5 27.0 
6 30.0 
6 33.0 

348 0.770 1.00 
350 0.770 1.05 
350 0.900 1.40 
35t 0.850 1.20 
351 0.920 1.30 
352 0.900 1.35 
355 1.000 1.50 
355 1.000 1.45 
356 1.100 1.55 
358 1.100 1.60 
356 0.850 1.20 
358 1.000 1.45 

42.54 
44.00 
45.45 
47.14 
48.85 
50.43 
52.01 
53.64 
55.10 
56.75 
58.42 
60.40 
62.17 
64.06 
65.93 
67.67 
69.50 
71.16 
72 00 
74.24 
75.76 

76.16 
77.98 
79.81 
81.83 
83.78 
85.78 

89.90 
92.00 
94.19 
96.39 
98.32 

87.78 

68 246 243 45 48 6.0 
69 246 243 44 45 7.0 
70 248 244 45 45 8.0 
70 248 245 45 45 8.0 
71 248 243 48 47 7.0 
71 248 246 49 48 8.0 
72 248 241 49 49 8.0 
72 250 241 49 50 7.0 
n 249 240 50 50 8.0 
73 248 241 50 50 8.0 
73 250 243 50 5 1  10.0 
n 250 245 48 52 9.0 
74 249 242 45 51  9.0 
74 250 244 45 51 9.0 
74 250 244 45 52 9.0 
75 250 245 45 52 8.0 
75 248 245 45 52 8.0 
75 251 246 46 54 7.0 
41 251 246 47 55 7.0 
75 251 246 47 55 7.0 

76 248 253 57 63 9.0 
77 249 250 60 59 10.0 
78 250 248 61 58 11.0 
79 251 250 59 59 10.0 
79 251 250 54 59 10.0 
80 251 248 54 60 11.0 
80 252 249 52 60 1'1.0 
80 252 249 54 60 1.0 
79 251 249 52 60 12-0 
79 251 249 52 MI 12.0 
79 252 250 54 60 10.0 
79 251 247 53 60 11.0 

7 36.0 359 0.980 1.45 100.40 79 250 247 51 60 11.0 

1.0 100.2 
1.0 99.1 
2.0 99.2 
2.0 100.4 
3.0 98.5 
3.0 98.7 
4.0 101.7 
4.0 99.6 
5.0 102.7 
5.0 101.5 
6.0 101.8 
6.0 99.6 
7.0 99.2 
7.0 100.5 
8.0 99.1 
8.0 90.7 
9.0 101.6 
9.0 100.0 

10.0 108,3 
10.0 101.4 

1.0 99.6 
1.0 100.0 
2.0 102.0 
2.0 101.2 

3.0 100.8 
4.0 101.6 
4.0 100.6 
5.0 100.2 
5.0 100.8 
6.0 100.4 
6.0 100.0 
7.0 101.5 

3.0 99.8 



A I R  TESTING SERVICES INC.  ORGANICS EMISSION REPORT 

CLIENT : RIGO & RIGO 
JOBSITE : LAYTON UTAH 
REF.No. : 5416265 

FT.  TIME 
NO. 

min. 

7 39.0 
8 42.0 

- - -  

a 45.0 
9 48.0 
9 51.0 

10 54.0 
10 57.0 

60.0 

STACK 
TEMP. 

F 
- - - - -  
358 
357 
359 
360 
355 
325 
320 

VEL. ORIF. 
PRES. PRES, 
in.H2O in.H2O 

0.980 1.40 
0.850 1.20 
0.850 1.25 
0.770 1.00 
0.710 0.98 
0.600 0.80 
0.600 0.85 

- - - - - -  - - - - - -  

METER 
voc . 

cu.f t .  

102.49 
104.57 
105.49 
108.42 
110.24 
112.02 
113.65 
115.33 

3---1- 

DATE : 11-24-95 
RUN : T14-OC-A 
LOC. : B STACK 

MTR. FROB. OVEN RES. E X I T  
TMP. TEMP. TEMP. TMP. TMP. 

f F F F F  
- - I -  - * - - -  - - - - -  - - - -  - - - -  
79 250 245 53 60 
79 251 248 52 60 
79 250 249 53 60 
79 249 244 53 60 
79 251 247 53 60 
79 251 247 53 60 
79 251 248 5 5  60 

PUMP 
VAC . 
in.Hg 

1 1  .o 
10.0 
1 0 . 0  
9.0 
9.0 
8.0 
8.0 

- - - - -  - 

WALL x 
DIST. ISO. 
in. 

. - - - -  - - - - -  
7.0 101.0 
8.0 99.9 
8.0 100.6 
9.0 99.7 
9.0 101.2 
10.0 98.9 
10.0 101.6 

345 0.746 1.07 75 250 246 51 55 8.8 100.6 



ISOKINETIC TEST DATA FORM 

Reference Method: mq hz Page j of s" 
F, 

Y 
v\ : k74I-4 Client: L;,O L RL-6 City, Province: 

Project Number: Stl i G t G  5 Test Number: + I  4- SLA 
Sample Location: ,~ Date: 
Start Time: 9 L Y , T  I F i i h  T i e :  ( \ : I  3- 
Barometric Press. (im Hg): &-." x * ' c  y/ Stack Pre,ss(in HzO):+ or -: -0 4 - 7  
Stack Diameter (in.): $3 = Length x Width: - 

U 

z'l/qs - 

Stack Height (ft): cycloaic How: Yes 

Sample BOX ~umber :  Ti Gas Meter Factor: 0 ~ 7  *5 Calibration Date: ssp4 >- 
Nozzle ID.; 7 I-L N o d e  Diameter (in.): p2 Calibration Date: f i j o u  16 hp 
Probe I.D.: Pitot Coefficient: o b ' t " t 6 ,  Calibration Bate: 

STACK GAS COMPOSITION 

co, (%>: c7-:Y Oz(%): Other: 

Impinger 1 (g) 
=I Assumed HzO (%): .A 

hPi%er 2 (€9 % 3  Fdter I.D. #: 7 

- 
Net Filter Wt. (8): 

Net Probe Wash Wt. (g): 

L L  
I k c )  

hpinger 3 (g) 

Impher 4 (s) 
P 

- 
hpinger 5 (g) S- G I & " U  Imp. Residue Wt. (g): 
-co&)rJ o d  
XAD-2 Trap (g) 0 3 

Sampling Comments: T f & C -  0 3  C F Q M  Tu -oc#% 1 

Total H20 Condensed (g) 23J.3 

T f m P  73 
Process Rate: 

Control Equipment Operation: (I 
Process Comments: I 

Signature: Date: 
- 

// 



MOISTURE ANALYSIS DATA SHEET 

I I I I II 7 I I I I 

BALANCE QC CHECK 

A - x 100 (10% 
A 

Comments: 76 

*. 



D A m  &/&/Lc SAMPLING TRAINS DATA SHEET PAGE OF 

I+ n. #uG/3yL7 , Project R: S Y  I6 26 S Sample Location: ci: lA c /c operators: Client: L- 

Gas Meter Reading Stack 
Temp. 

Probe B O X  Imp. XAD Meter Meter Vac. 
Temp. Temp. Temp. Temp. Inlet Outlet in Hg 

Prc test leak chcck Rate (cfm) & at ,$ inches Hg (Vacuum) Leak Volume Start: G 2  -c 6% Leak Volume End: * s- 
Past test Icak check Rate (cfm) at inch= Hg (Vacuum) Leak Vofumc Start: 

K value calculated by Checked by: 
Leak Volume End 

Operator Signature: 1 



SAMPLING T R A M S  DATA SHEET 

Traverse#: 1 Traverse Direction: 1 Start mme: Frnish Time: <{ Y I)- 

PL 

Leak Volume End: P r t  test leak check Rate (cfm) at inches Hg (vacuum) Leak Volume Start: 

Post test lcak check Rate (cfm) D-d\ at \ 5 inches Hg (Vacuum) 

X MIUC calculated by: 

Leak Volume Start: 

Checked by: 

Lcak Volume End: 

Operator Signamre: 

-4 



DATE: )I 9- SAMPLING " l V S  DATA SHEET PAGE 3 OF 5 

/ 

?re test leak check Rate (cfm) b( at 1 5 inches Hg (Vacuum) Leak Volume Start: 

?ost t a t  leak check Rate (cfm) at inches Hg (vacuum) Leak Volume Start: 

Leak Volume End: 

h k  Volume End: 



SAMPLING TRAINS DATA SHEET PAGE OF 

Travzrse Direction: - L A $  k- Start Time: F ~ h  Tme: / ’* )>- 

’re test leak check Rate (cfm) at inchcs Hg (vacuum) Leak Volume Start: 

’ost test teak check Rate ( c f m ) o d \  at \ inches Hg (Vacuum) Leak Volume Start: ! I T - 7 2  
Leak Volume End: 

LeakVolumcEhd: ~ 

wL%-r ,, 



QA/QC CHECKLIST 

t 

I 
L l 4  L 

Checked 4 

Temperaturc 250 t 25°F 4 

Stable 1 I 

I 
1 

PAGE 1 OF 4 

Was preliminary vetocity profile performed? I Avg. AP 
Static positive or negative 

Average Temperature 
Estimate % H20 
How estimated? 
&timate Gas Composition 
How Estimated? 
Proper node selected? 
K factor 
Number o€ sampling points per traverse 
Probe marking correct? 
Time per point 
Number of mading per point 
Barometric Pressure Measured? 

M~~~ 
Aneroid 
Other 

PROBE NOZZLE 

J 

-m 

-m 

I -m 

I 
Nickel plated stainless steel Of 

1 

Stainless Steel or 
Glass or 

Button Hook or 4 
Elbow $ 4  

Qmrtr. / 

I I  

v Y f a  W W  r \ a a u c - k r  1 "t r3-ocG I Cleaned according to protocol 
Round ? Undamaged? 

I I 

, PROBELINER: iI 



QAIQC CHECKLIST 

PROJECT # sy! b2.6 

Typc "S" Or 

Other 
Properly attached to probe 
(no interference with node)  
Mod i fm t ions 
Connected to: 

inclined manometer 
magnchiIic gauge 
mimmanomcter 

Pitot lines checked €or leak 
Pitot pmssurt gauge zcrwd 
orifice pressure gauge zeroed 

4/ 

u - 
Range: Division: 
Range: 

4 
\ 

Meter box lcvelfed 
Gas Temperature Sensor 
Themocouple 

Type 
Temp. checked against ambient temp 

/ li Teflon 1 \/ I il 

\I 

d 

Bomilicate glass 

I I -  

Borosilicate glass 1 
. Othcr 

G A S K E I ' M A T E W  

Glass Fibre 
Quartz 
Other 

- 

Filter checked visualty for imgularitics 
Filter ccntercd properly 
Filter iabelld 
Filter heated 
Temperature (250 2 2Sop> 

t/ 

CONDENSER/XAD-2 TRAP 
A 

Glass 
Ueancd according to protocol 

XAD-2 Trap covcxcd with foil at all times 
Thermocouple attached to trap v I 

I W' - 



QA/QC CHECKLIST PAGE 3 OF 4 

TEST \q-mfi 

Grtast used on joints 

L. 



QA/QC CHECKLIST 

Othct 
Storage Containers: 

Borosilicate glass 
Pol yet hytcnc 
Cap Material 
Lcak free 

bomilicate glass 
plastic 

Petri Dishes: 

Eklancc Type 

Probe allowed to 0001 sufficiently 
Calibrated or QC checked 

PAGE 4 OF 4 

il i 

7 3 l L f L I ~  

( I  JVJ t k  &2Lir?eJ s 3- - 
UL&L bGiB 

- 
r 

13 

-M 

k) Measured (g) - Actual ’ 

L/ 

Probe and samplc train opening covcd  pJ 
Silica Gel 

I 

Condition/Calour aQ 2, S P - 4  
Weighed 

l-bcmxs used? 

Colour of Filter 

Filter Handling 

, 
Condition? ( 4  L-4, 

Foil Wrapped? tk2.4 

r/, 
Other 9’ 

probclnde  J 
probe fitting 
probe liner J,  

Rccavered according to protocol J 
Weighted 1. 

1 -  

\,&?I J 

Probe Rinses 
Acetone ,/bw 

Particulate R e c o v c d  from 
r 

front half filter holder 
Impinges L 

H2O/Rcco”tr~ data s h ~ t  Wmpletcd 
Blanks Collected 

Reagents 
Solvents 
Resin 
Blank Train 

Samptes labelled and stored pmpcdy 

fl 

./! 
J 

J 



EPS l/RM/2 

RECOVERY DATA FORM 
SEMI-VOLATILE ORGANIC (SVOC) SAMPLING TRAIN 

XAD Resin I BackHalfMttr 
H o l k  and 
Condtnscr cail 

Cap ends and 
wrap in foiL 

I 
I 

/ I ContaSner Ts3 
Back Half Firter I and Condenser Coil 

Conhner Ts6 Contafner TSS 
hpiager Contents 

FinalWL: 3sc “i 
Initialwt.: 26.13 
Gain: +8‘?.L 
COIOW &\ 

IFinalWt: 4 2 7 - 3  I 

Seal and Label 

I Train &Proofing Idcntificadon 

Train No.: I 

Tiah Assembled By: 
I 

/--- ’ b BOVAR-CONCORdEnvironmental 
I 



A I R  TESTING SERVICES INC.  METALS EMISSION REPORT 

CLIENT : RIGO AND RIGO 
JOBSITE : LAYTON UTAH 
REF.No. : 5 4 1 6 2 6 5  

DATE : 95 11 2 4  
RUN : T14-MP-A 
LOC. : B STACK 

RUN TIME : 8:47 TO 1 1 : 1 7  

METALS CONCENTRATION 483.5 ug/DSm3 0 . 2 1 1 3  gr/1000 D S c f  

a 12% c02 617.2 ug/DSm3 0.2697 gr/1000 D S c f  
231 .O ug/Am3 0.1010 gr/1000 Acf 

METALS EMISSION RATE 6.607 mg/s 367.07 gr/hr 

SAMPLE GAS VOLUME 2.0687 DSm3 73.048 D W  

AVERAGE I S O K I N E T I C I T Y  99.2 % 

FLUE GAS CHARACTERISTICS 

MOISTURE 15.52 % 

TEMPERATURE 173.5 deg C 348.0 deg F 

FLOW 4 9 1 9 2  DSd/hr  28953 DScfm 
102944 Ad/hr  60591 Acfm 

VELOCITY 20.09 m/s 3954.8 f p n  

GAS ANALYSIS 02 10.60 X 
cot 9.40 % 
co 0.00 % 
so2 0.00 % 

MOL. UT. 30.04 g/gmole D . B .  
MOL. UT. 2 8 . 1 7  g/gmle W.B. 

"STANDARD CONDITIONS : METRIC 25 deg C, 1 0 1 . 3  kPa 
: IMPERIAL 77 deg F, 29.92 in.Hg 



A I R  TESTING SERVICES INC. METALS EMISSION REPORT 

CLIENT : R I G 0  AND R I G 0  
JOBSITE : LAYTON UTAH 
REF-No. : 5416265 

STACK HEIGHT 35.4 m 

STACK DIAMETER 1.35 m 

STACK AREA 1.423 m2 

BAROMETRIC PRESSURE 86.4 k P a  

STATIC PRESSURE -124.5 Pa 

NOZZLE DIAMETER 6.20 mn 

P I T O T  COEFFICIENT 0.798 

METER CORRECT I ON FACTOR 1.006 

CONDENSATE COLLECTION 

CONDENSATION I N  IMPINGER 1 202.9 g 

CONDENSATION I N  IMPINGER 2 51.7 g 

CONDENSATION I N  IMPINGER 3 9.4 g 

CONDENSATION I N  IMPINGER 4 1.9 g 

COHDENSATION I N  IMPINGER 5 0.5 g 

COMDENSATION I N  IMPINGER 6 0.0 g 

S I L I C A  GEL WEIGHT GAIN 13.2 g 

TOTAL MOISTURE GAIN 279.6 g 

METALS COLLECTION 

FILTER METALS 

WASHINGS METALS 

IMPINGER METALS 

1 .oaoo mg 
0.0000 mg 

0.0000 mg 

TOTAL METALS 1 .oooo mg 

DATE : 95 11 24 
RUN : T14-MP-A 
LOC. : 3 STACK 

116.0 f t .  

53.0 in. 

15.32 sq.ft. 

25.50 in.Hg 

-0.50 in.HZ0 

0.2440 in. 

TOTAL SAMPLING TIME 120.0 min .  



AIR TESTING SERVICES I N C .  METALS EMISSION REPORT 

C L I E N T  : RIG0 AND RIG0 
JOBSITE : LAYTON UTAH 
REF.No. : 5416265 

DATE : 95 I f  24 
RUN : T 1 4 - M P - A  
LOC. : B STACK 

PT.  T I M E  STACK VEL. ORIF. METER MTR.  PROB. OVEN E X I T  PUMP UALL % 
NO. TEMP. P R E S .  PRES. VOt .  TMP.  TEMP. T E M P .  T E M P .  VAC. DIST. ISO. 

min. F in.H20 in.HZO cu.ft. F F F F 

TRAVERSE NO. 1 

1 
1 
2 
2 
3 
3 
4 
4 
5 
5 
6 
6 
7 
7 
8 
8 
9 
9 

10 
10 

0.0 
3.0 
6.0 
9.0 

12.0 
15,O 
18.0 
21 -0 
24.0 
27.0 
30.0 
33.0 
36.0 
39.0 
42.0 
45.0 
48.0 
51 .O 
54.0 
57.0 
60.0 

345 
344 
346 
346 
345 
347 

345 
346 
346 
347 
343 
344 
344 
342 
342 
344 
346 
345 
348 

348 

TRAVERSE NO. 2 

1 0.0 
1 3.0 
2 6.0 
2 9.0 
3 12.0 
3 15.0 
4 18.0 
4 21.0 
5 24.0 
5 27.0 
6 30.0 
6 33.0 
7 36.0 

333 
334 
345 
346 
344 

35 2 
354 
355 
358 
356 
3s7 
354 

348 

0.880 
0.800 
0.910 
0.860 
0.900 
0.950 
0.920 
0.820 
0.930 
0.930 
0.940 
0.750 
0.880 
0.820 
0.790 
0.850 
0.870 
0.920 
0.800 
0.950 

0.770 
0.720 
0.820 
0.820 
0.920 
0.940 
1.100 
1.100 
1.100 
1.100 
0.700 
0.690 
0.730 

1.75 
1.50 
1.75 
1.65 
1.70 
1 .?5 
1.70 
1.50 
1-75 
1.75 
1.75 
1.40 
1.65 
1.55 
1 S O  
1.60 
1.60 
1.75 
1.50 
1.80 

1.50 
1.45 
1.55 
1.55 
1.75 
1.75 
2.00 
2.00 
2.00 
2.05 
1.40 
1.2s 
1.35 

14.09 
16.30 
18.41 
20.64 
22.80 
25.00 
27.24 
29.44 
31.53 
33.74 
35.97 

40.22 
42.37 
44.48 
46.59 
48.73 
50.87 
53.10 
55.19 
57.45 

38.20 

58.08 
60.17 
62.20 
44.31 

68.73 
71.02 
73.45 
75.86 
78.26 
80.70 
82.71 
84.66 

66.48 

68 
70 
71 
73 
73 
74 
74 
75 
75 
75 
76 
76 
76 

77 
77 
77 
78 
78 
78 
79 

235 
236 
237 
238 
237 
237 
23 7 
237 
237 
237 
237 
237 
238 
237 
236 
237 
238 
238 
239 
238 

255 45 
249 41 
254 40 
252 39 
253 39 
253 40 
253 40 
255 41 
250 42 
254 41 
252 42 
251 43 
254 44 
250 44 
255 43 
250 43 
250 44 
255 45 
254 46 
255 47 

77 238 257 52 
79 239 253 47 
80 240 253 46 
80 241 251 46 
81 240 253 47 
81 240 254 48 

82 240 254 50 
83 240 252 51 
83 240 252 48 
83 240 250 47 

a2 240 252 49 

a3 240 251 48 
83 240 253 49 

1.0 1.0 
1.0 1.0 
1.0 2.0 
1.0 2.0 
1.0 3.0 
1.5 3.0 
1.5 4.0 
1.5 4.0 
1.5 5.0 
1.5 5.0 
1.5 6.0 
1.5 6.0 
1.5 7.0 
1.5 7.0 
1.5 8.0 
1.5 8.0 
1.5 9.0 
1.5 9.0 
1.5 10.0 
1.5 10.0 

102.1 
101.7 
100.8 
100. I 
99.6 
98.7 
98.4 
98.7 
98.1 
99.0 

99.3 
97.7 
99.2 

98.4 

iao.9 
98.7 
97.5 
98.9 
99.3 
98.5 

1.5 1.0 100.6 
1.5 1.0 100.9 
1.5 2.0 98.8 
1.5 2.0 101.6 
1.5 3.0 99.2 
2.0 3.0 100.1 
2.0 4.0 98.3 
2.0 4.0 97.6 
2.0 5.0 97.2 
2.0 5.0 99.0 
2.0 6.0 101.8 
2.0 6.0 99.6 
2.0 7.0 59.2 



A I R  T E S T I N G  S E R V I C E S  I N C .  METALS E M I S S I O N  REPORT 

C L I E N T  : R I G O  AND R I G O  
JOBSITE : LAYTON UTAH 
REF.No. : 5416265 

PT . 
NO. 

_ - -  
7 
8 
8 
9 
9 

10 
10 

T I M E  

min. 

39.0 
42.0 
45.0 
48.0 
51 .O 
54.0 
57.0 
60.0 

- - - -  

STACK 

TEMP. 

F 

358 
356 
355 
356 
35 1 
352 
35 1 

VEL. O R I F .  

PRES. PRES. 

in.HZ0 in.H20 

0.620 1.20 
0.650 1.20 
0.640 1.20 
0.650 1.20 
0.600 1.10 
0.670 1.20 
0.670 1.20 

1-*-1- - - - - - -  

348 0.832 1.57 

METER 

VOL . 
cu.ft. 

86.66 
88.53 
90.41 
92.28 
94.15 
95.96 
97.84 
99.74 

- - - - - -  

MTR . 
TMP . 

F 
- - - -  
83 
83 
83 
83 
83 
83 
84 

DATE : 95 11 24 
RUN : T14-MP-A 

LOC. : B STACK 

PROB. OVEN 

TEMP. TEMP. 

F F  
3..c-- * - - - -  

240 251 
241 252 
241 253 
240 250 
240 254 
240 252 
240 251 

E X I T  
TEMP. 

F 
- - * *  

48 
49 
49 
49 
49 
50 
50 

PUMP WALL 
VAC. D I S T .  

in.Hg in. 

2.0 7.0 
2.0 8.0 
2.0  8.0 
2 .0  9.0 
2.0 9.0 
2 .0  10.0 
2.0 10.0 

- " I - -  - - - - -  

% 
ISO. 

100.7 
98.8 
98.9 
98.2 
98.6 

97.9 
97. a 

78 239 253 46 1.6 99.2 



ISOKINETIC TEST DATA FORM 

Sample Type: w c  ReEerence Method: R3R/t;lw 

Client: Rho 0 City, Province: A v h A , U J b  k 
Project Number: f i K n & . r  Test Number: T l Y  - m P 4  
Sample Lucation: R S*P Date: yy-// Z Y  
Start The:  8:V- Finish The: /I:/ ?- 
Barometric Press. (in Hg): 2sss,"&. 
Stack Diameter @I-): ,r3 Length x Width: X 

sample  ox ~ u m b e t :  77 Gas Meter Factor: Loo@ Calibration Date: 7 r  
472 N o d e  Diameter (in.): 8. zrc Calibration Date: m Yf- 

- .s' Stack Press(m H20):+ or -: 
U 

Stack Height (ft): \I@ cyclonic Flow: YeS No 

Equipment Comments: 
V 

STACK GAS COMPOSITION 

co, (%): 74 0, (%): CO (ppm): Other: /a -4, 
Impinger 1 (g) 

Impinger 2 (g) 

hpinger3  (g) 

hpinger 4 (€9 
Impinger 5 .(g) @. I f  

Assumed H,O (%): /6 
FiIter I.D. #: 

Net Filter Wt. (g): 

Net Probe Wash We. (g): 

Imp. Residue Wt. (g): 

11 Total H,O Condensed (g) '23-9 0 
sampling Comments: ll 
Control Equipment Operation: 

Process Comments: 

Date: 



MOISTURE ANALYSIS DATA SHEET 

Project #: 5 9 J 6 2 6 T  Client: R d L  
Date: 7r.H 2 4  Test: 
Sample Location: f U A  Filter I.D.: 
Pre Weights by r&d Post Weights by , 

BALANCE QC CHECK 

A x 100 
A 

(10% 

*. 



DATE: g/g/z SAMPLING TRAMS DATA SHEET PAGE 2 OF &’ 

Pt I Tune 1 O2 1 Vel. 1 Orifice 1 Gas Meter Reading 

31.53 
34 J 77 

90.22 

Stack Probe B O X  h p .  XAD Mctcr 
Temp. Temp. Temp. Temp. Temp. Met 
(“F) (“P) (“p“) (“n rn (41 

Meter Vac. 
OutIet in Hg 

H- 

Leak Volume End: Pxt tcst leak check Rate (cfm) B 011 at I <  inches Hg (Vacuum) 

Post tcst lcak check: Rate (cfm) d2 at 17 inches Hg (Vacuum) h k  Volume Start Leak Volume End: 

K value catculatd by: 

E \ p a ~ s l D S F R M  b B C N ~  wronmerrtal 

Leak VoIurne Start: 

Operator Signature: Checked by: 

1 



s' PAGE OF - D A T E : I j l ( l L / g  SAMPLING T U N S  DATA SHXET 

orifice Gas Meter Reading r (ft3) 

Leak Votume End: Pre test leak check Rate (cfm) *of1 at If inches Hg (Vacuum) 

Post test leak check Rate (cfrn) d r z  at I 7 inches Hg (Vacuum) 

Leak Volume Start: 

Leak Volume Start: 

K value calmlakd byr Checked bF 



Gas Mctcr Reading Stack Probe 
Temp. Temp. 
("F) TP) 

B O X  ' Imp. 

CP) 
Tcrnp. Tcrnp. 

XAD Mctcr Meter 
Temp. mc t Outlet 

Vac. 
in Hg 

333 12.38 

3VY I 2 b  3 
- 3 
L\ 7 .a 

3- 7. a 
I 

 re test l c a ~  deck Rate (~fm)  4 0 I at t' 4 inches Hg (vacuum) 

Post tes? leak check Rate (cfm) @\' at inches Hg (Vacuum) Leak Votume Start - ,  

K vaIuc mlculatcd Checked by: 

Leak Volume Start: Leak Volume End: 
h k  Volume End: 

Opcrator Signaturr: 



SAMPLING TRAINS DATA SHEET PAGE CmS_ 

fL* Traverse Direction: /N Start mme: 'Y-J- F i b  T i e :  2- Tmvcrsc f :  

S r I  
5% I 
c 7  I * + 

Orifice 
Prrss. 

Gas Mctcr Reading Stack I Temp, 

I I 

Probc 
Temp. 
CP) 

zy.0 

2 

Pre test leak check Rate (cfrn) -of0 at 1( lnchcs Hg (Vacuum) 

Post test teak ch& Rate (cfm) q0l0 at I< inches Hg (Vacuum) 

K value calculated bF 

Leak Volurnc Start: 

Leak Volume Srarr. 

Checked by: Operator c Signature: 

b IXN"OXD mronmerrtal 

Leak Volume End: 

Leak Volume End: 



QA/QC CHECKLIST 

Was preliminary vdocity profile performed? 
Avg. AP 
Static positive or negative 

PAGE 1- OF 4 

- 
-m 

II Operator: Ti 

Avctage Temperature 
Estimate 7% H.,O I 

sample Type: < Reference Method: 2 3 ! k h z L  
MddZca tions: 

Ib 
-m cl 

+-I+ 

Number of sampling points per traverse 
Probe markine correct? c / '  
Time pet point +-+b 

Number of reading per point 

Barometric Pressure Measured? r, 

- 
cu 

IU 

Proper nozzle scfectd? . ' r l  
K factor + - I + '  

Borwilicatt 0 s  1 
Or / , 

Quartz 
Other 
Cleaned according to protocol L/ 

PROBE HEATING SY- 

Checked 
Tcmperaturc Wl 2 25'P / 

J Stsble 

I I I t  Other I II 
Nickel plated stainless steel or 
Stainlcss Steel or 

.- 

Glass or 

Button Hook or 
a h  

Qua* d 
\-/ 

Cleancd according to protocol J 
. 

Round ? Undamaged? ' b /  



PAGE-2 OF 4 

Type “S“ or 
Other 
Propeiiy attach4 to probe 
(no interference with nozzle) 

QA/QC CHECKLIST 

PROJECT # _Czi/b 2b-C 

v 

a/l 

DATE: 

magnehilic gaugc 
micromanometer 

Pitot lints checked for leak 

11 PITOT TUBE/MEFER BOX 

Range: ’ Division: 
Range: 

f P  

I Pitot prcssun: gauge zeroed v I- Orifice pressure gauge zeroed I t /  

II inclined manometer 

Borosilicatc @ass 

Other 

II 

/ 

Other 
Prlter asscmbiy dcancd according to Protocol rl 

~~ -~ 

r /  Meter box lmllcd 
Gas Temperature Sensor 

Glass Fibre 
Qua- 
Other 

Rltcr checked visually for irregularities 

Fitter centered propcriy f/ 

d 

Filter labelled w 

v 

Silicone 1 I il 

CON”SER/xAD-2 TRAP 

Glass 
Qcaned according to protocol 
Thermocouple attached to trap 
XAD-2 Trap covcrcd with foil at all times 

1 

L 



QA/QC CHECKLIST 

No. of Impinges 
Contents #1 

P2 

PAGE 3- OF 4 

- - 
4-n 

It Cleaned and proofed according to pmtocol I v ' l  II 

Impinger weights rccorded 
Impinges properly assembled 
Recirculating pump set up properly 
Modifications 
Grcasc used on joints 

- 
NCW? 
U d ?  

Silica get tp 

.I 

Probe moved to travtrse point at right time 

Filters changed during run 

Any particulate tost during fdtet change 
Sorbcnt trap kept at ,WF 
Probe temperatutc w) z 25°F 
Filter box temper;iture 250 -e 2S"F 
Data forms completed and data m r d e d  pmpcriy 

N o d e  and pitot tube kept parallel to stack at alt timcs 

I I 

Pre Test Leak Check 
Performed 

~ 

t/ 

J 

c/' 

W I - /  

Is n d c  sealed when probe is in stack with pump off I /  
Is care taken to avoid scraping nippie or stackwall 
Effective seal around probe when in-stack 

d 

I /  

~ ~~ 

Ice level checked 1 
Condition of sitica gel ' -  

Leak checks at port changes &fore - 
final leak mcc acceptable - 
General comments on sampling tcchniquc 

Sample rccuvcry performed by * 
Clean4p area - General Environment 
Brushes: Nylon bristk L/ 

f 

-0\3, cfm@ \? 'Hg 
After ,010 cfm@ ff "Hg 

,of0 cfm@ rb 'Hg 
* 

Sample recovery performad an-sitc? 
f 

- 
-M 

4 

Other 
Wash Bottfcs: Glass 



QA/QC CHECKLIST 

I- 

PAGE 4-OF 4 

1 I Teflon 14 
Polye t hyicne 

TEST 

Condition/Colour 
Weighed 

ElItcr Handling 

l9ii/hh./. 
w- 

Probe and sample train openings covered 
Siiica Gel 

I Cofour of Filter 
Foil Wrapped? 

I I 
Acctonc 

Ri- 

ll 

I 
0 t her 

1 I Particulate Rccavtrcd from 
probe/noalc 1 P P  

1 I 

probe fitting 
probc liner 
fmnt half filter holder 

I t  

# 

4 
.f 

~ ~~ ~~ ~ 

Impingcii 
Rccovcrtd according to protocol 

H 2 0 / R ~ r y  data shect completed 

Reagents 
Solvents 

Weighted 

Blanks Collected 

~~ ~~~ 

J 

J 

~~ 

&in 
Blank Train 

* 

Samples labelled and stored properly 
Liquid levels marked 
Samples dclktcd to lab 

i 



EPA METHOD 29 
METALS / PARTICULATE (MP) SAMPLING TRAIN 

RECOVERY DATA FORM 

EST#: * hp-g DATE: 4 c- I - 2-4 
I 

I "I 

t I 

b BOVAR-CONCORD Environmental 



METHOD 26 
HC1 SAMPLING DATA FORM 



MOW= ANALYSIS DATA SHEET 

BALANCE QC CHECK 

A - x 100 (10% 
A 

Comments: 

\ 
Date: 



WCI METHOD 26 SAMPLING TRAIN 
RECOVERY DATA FORM 

I lrnplngers 1 and 2 

Weigh impingas 
Ernpty contents into 
container and 
rinse with DI W a t e r  

Container 'IS1 
Imphgers 1 and 2 

0.1 N H2S04 Contents 
and DI Water Rinses 

lli Mark Uquid k v e  

Irnpingers 3 and 4 I 
weigh impingm 
Ernpty contents into 
container and 
rinse with DI watm 

Impingem 3 and 4 
0.1 N NaOH Contents 
and DI Water Rinses 

I SealandLabel v 

DI Wata Batch No.: 

Train Loaded By: ,d& 

b BOVAR-CONCORD Environmental 



SYSTEM CALIBRATION AND DRIFT CALCULATIONS 

CLIENT RIGO+RIGO DATE 
PROJECT NUMBER 5436265 TIME START 
SAMPLE LOCATION STACK TIME FINISH 

TEST NUMBER T15CEM8 

INSTRUMENT SPAN VALUES 

OXYGEN 
SULPHUR DIOXIDE 
NITROGEN OXIDES 

ITEM CALGAS 

0 2  ZERO 
02 CAL 

SO2 ZERO 
SO2 SPAN 

NOX ZERO 
NOX SPAN 

C02 ZERO 
C02 SPAN 

CO ZERO 
CO SPAN 

THC ZERO 
THC SPAN 

VALUE 

0 
9.91 

0 
149 

0 
302 

0 
7.01 

0 
100 

0 
20. -l 

25 % CARBON DIOXIDE 
I000 PPM CARBON MONOXIDE 
1000 PPM TOTAL HYDROCARBONS 

ANAL, 
CAL. 

0.03 
9.9 

4 . 4  
150 

2.7 
302 

0.03 
7.04 

0.9 
100.4 

0.23 
21.6 

INITIAL 
VALUES 

SYSTEM SYSTEM 
CAL. CAL. 

BIAS 
(% SPAN) 

0.03 0.0 
9.97 0.3 

0.5 0. I 
143 -0.7 

3.5 0.1 
305 0.3 

0.06 0.2 
7.03 -0.0 

0.9 0.0 
100.4 0.0 

0.6 0.4 
21.5 -0. I 

DRIFT CRITERIA ~ 5 %  SPAN 
BIAS CRITERIA <5% SPAN 

FINAL 
VALUES 

SYSTEM 
CAL. 

0.07 
9.93 

0.4 
140 

2.9 
304 

0.07 
6.96 

0.9 
i ao 

-0.6 
20.6 

N 0 v2 4/95 
12:09 
16:46 

20 % 
I000 PPM 
100 PPM 

SYSTEM DRIFT 
CAL. (%SPAN) 
BIAS 

(% SPAN) 

0.2 0.2 
0. I -0.2 

0. I -0.0 
-1 .o -0.3 

0.0 -0. I 
0.2 -0. t 

0.2 0. I 
-0.4 -a4 

0.0 0.0 
-0.0 -0.0 

-0.8 -1.2 
-1 .o -0.9 

Test I 5  CEM 8 Date: 11/29/95 Page 1 



A I R  TESTING SERVICES I H C .  ORGANICS EMISSION REPORT 

CLIENT : RIGO & R I G O  
3OBSITE : LAYTON UTAH 

REF.No. : 5416265 

RUN T IME : 14:OO TO 16:40 

ORGANICS CONCENTRATION 

DATE : 11-24-95 
RUN : T15-OC-B 

LOC. : B STACK 

0.0 ug/DSid 0.0000 gr/1000 DScf 
0.0 ug/Am3 0.0000 gr/1000 A c f  

ORGANICS EMlSSION RATE 0.000 mg/s 0.00 gr/hr 

SAMPLE GAS VOLUME 1.7369 DSm3 61.332 DScf 

AVERAGE I S O K I N E T I C I T Y  101.1 % 

FLUE GAS CHARACTERISTICS 

MOISTURE 16.83 % 

TEMPERATURE 17’7.7 deg C 351.8 deg F 

F LOU 4U31 DSf i /hr  27329 DScfm 
98765 Am3/hr 58131 Acfm 

VELOC I TY 19.27 m/s 3794.3 fpn 

GAS ANALYSIS 02 10.50 % 
c02 9.50 X 
co 0.00 % 
so2 0.00 % 

MOL. WT. 30.05 g/gmole D.B. 
Mot, UT. 28.02 g/gmole U.B. 

*STANDARD CONDIT IONS : METRIC 25 deg C, 101.3 kPa 
: IMPERIAL 77 deg F, 29.92 in.Hg 



A I R  TESTING SERVICES I N C .  ORGANICS EMISSION REPORT 

CL IENT : R I G O  & R I G O  
JOBSITE : LAYTON UTAH 
REF.No, : 5416265 

STACK HEIGHT 

STACK DIAMETER 

STACK AREA 

BAROMETRIC PRESSURE 

STATIC PRESSURE 

NOZZLE DIAMETER 

P I T O T  COEFFIC IENT 

METER CORRECTION FACTOR 

CONDENSATE COLLECTION 

R E S I N  TRAP CONDENSATE 

CONDENSATIOH IN IMPINGER 1 

CONDENSATION I N  IMPINGER 2 

CONDENSATION I N  IMPINGE!? 3 

CONDENSATION I N  IMPINGER 4 

S I L I C A  GEL WEIGHT G A I N  

TOTAL MOISTURE G A I N  

35.4 m 

1.35 m 

1.423 m2 

86.7 kPa 

~ 1 1 2 . 1  Pa 

5.79 mn 

0.796 

0.983 

0.6 g 

234.3 g 

4 . 0  g 

1.9 g 

0.7 g 

17.1 g 

258.6 g 

ORGANICS COLLECTION 

F I LTER ORGAN I CS 

WASH I NGS ORGAN I CS 

R E S I N  ORGANICS 

IMPINGER ORGANICS 

TOTAL ORGANICS 

0.0000 mg 

0.0000 mg 

0.0000 mg 

0.0000 mg 

0.0000 mg 

DATE : 11-24-95 
RUN : T15-OC-B 
LOC. : B STACK 

116.0 f t .  

53.0 in. 

15.32 sq.ft. 

25.60 in.Hg 

-0.45 in.HZ0 

0.2280 in. 



A I R  TESTING SERVICES I N C .  ORGANICS EMISSION REPORT 

CLIENT : RIGU & R I G O  

JOBSITE : LAYTON UTAH 
REF.No. : 5416265 

PT. T I M E  STACK VEL. O R I F .  
NO. TEMP. PRES. PRES. 

min. F in.H2Q in.H20 - - -  _ - - -  - - - - -  - - - - - -  - - - - - -  

TRAVERSE NO. 1 

1 0.0 
1 3.0 
2 6.0 
2 9.0 
3 12.0 
3 15.0 
4 18.0 
4 21.0 
5 24.0 
5 27.0 
6 30.0 
6 33.0 
7 36.0 
7 39.0 
8 42.0 
8 45.0 
9 48.0 
9 51.0 

10 54.0 
10 57.0 

60.0 

350 
35 1 
35 1 
352 
355 
355 
354 
353 
353 
354 
352 
354 
355 
355 
348 
349 
342 
340 
328 
330 

TRAVERSE NO. 2 

1 0.0 356 
1 3.0 355 
2 6.0 354 
2 9.0 355 
3 12.0 357 
3 15.0 357 
4 18.0 357 
4 21.0 360 
5 24.0 357 
5 27.0 356 
6 30.0 357 
6 33.0 357 
7 36.0 356 

0.600 
0.600 
0.500 
0.550 
0.600 
0 600 
0.500 
0.500 
0.550 
0.550 
0.850 
0.900 
0.910 
0.910 
0.760 
0.800 
0 -680 
0.680 
0.500 
0.550 

1 .ooo 
0.900 
0.900 
0.960 
1 .ooo 
1 .ooo 
0.980 
1.100 
0.840 
0.840 
0.960 
0.900 
0.900 

0.80 
0.80 
0.70 
0.75 
0.80 
0.80 
0.70 
0.70 
0.72 
0.70 
1.20 
1.35 
1.30 
1.30 
1.05 
1.10 
0.90 
0.92 
0.68 
0.75 

1.45 
I .30 
1.30 
1.35 
1.45 
1.40 
1.40 
1.50 
1.20 
1.20 
1.35 
1.30 
1.30 

DATE : 11-24-95 
RUN : T15-OC-S 
LOC. : B STACK 

METER HTR. FROB. OVEN RES. E X I T  PUMP WALL X 

cu.ft. F F F F F in.Hg in. 
VOL. TMP. TEMP. TEMP. TMP. TMP. VAC. D I S T .  ISO. 

- - - - - -  - - - -  - - - I -  - - - - -  _ - - -  - - - -  - - - - -  - - - - -  - - a _ -  

16.88 
18.50 
20.11 
21.59 
23.17 
24.79 
26.39 
27.92 
29.44 
31.02 
32.58 
34.54 
36.56 
38.56 
40.54 
42.36 
44.24 
45.94 
47.70 
49.20 
50.78 

51.81 
53.89 

57.90 
59.95 
62.06 
64.16 
66.26 
68.44 
70.37 
72.28 
74.32 
76.34 

55.89 

81 250 254 50 59 4.0 
82 251 250 50 50 5.0 
82 256 248 50 48 5.0 
83 252 250 51 48 5.0 
83 251 250 50 48 6.0 
83 251 249 5 1  48 5.0 
84 253 250 49 49 5.0 
84 253 250 49 49 5.0 
83 253 250 51 51 5.0 
84 253 250 51 50 5.0 
84 253 250 52 5 1  7.0 
83 253 250 52 5 1  7.0 
83 252 249 53 51 7.0 
84 253 252 54 53 7.0 
84 251 249 55 53 6.0 
83 252 248 55 53 6.0 
83 251 249 55 54 6.0 
83 251 251 56 53 6.0 
82 250 250 57 53 5.0 
82 251 250 59 54 5.0 

80 248 
81 249 
82 250 
82 251 
82 251 
83 252 
83 251 
83 252 
83 251 
83 252 
a3 253 
83 253 
04 252 

25 0 
249 

250 
250 
248 
249 
249 
250 
250 
249 
249 
250 

248 

68 62 7.0 
62 54 7.0 
58 53 7.0 
51 53 7.0 
48 53 7.0 
48 54 7.0 
48 55 7.0 
48 54 7.0 
48 55 7.0 
49 56 7.0 
49 55 7.0 
48 56 7.0 
48 56 7.0 

1.0 100.8 
1.0 100.0 
2.0 100.7 
2.0 102.5 
3.0 100.7 
3.0 99.4 
4.0 103.9 
4.0 103.1 
5.0 102.4 
5.0 101.0 
6.0 102.2 
6.0 102.6 
7.0 101.1 
7.0 100.0 
8.0 100.1 
8.0 101.0 
9.0 98.5 
9.0 101.8 

10.0 100.6 
10.0 101.2 

1.0 101.0 
1.0 102.1 
2.0 102.4 
2.0 101.1 
3.0 102.1 
3.0 101.5 
4.0 102.5 
4.0 100.7 
5.0 101.6 
5.0 100.5 
6.0 100.5 
6.0 102.8 
7.0 100.5 



A I R  T E S T I N G  SERVICES I N C .  ORGANICS EMISSION REPORT 

CLIENT : R I G 0  & R I G 0  
JOBSITE : LAYTON UTAH 

REF.No. : 5416265 

PT.  T IME 
NO. 

min. 

7 39.0 

- - -  - - - *  

a 42.0 
8 45.0 
9 48.0 
9 51.0 

111 54.0 
10 57.0 

60.0 

STACK VEL. 

TEMP. PRES. 
F in.HZ0 

356 0.920 
354 0.830 
355 0.920 
357 0.920 
354 0.750 
340 0.700 
340 0.600 

-I--- - - - * - -  

OR1 F. 
PRES. 

in.H20 

1.30 
1.20 
1.30 
1.30 
1.10 
0.95 
0.80 

METER 
VOL . 
cu.ft. 

78.32 
80.34 
82.25 
84.25 
86.23 
88-06 
89.80 
91.41 

-I---- 

DATE : 11-24-95 
RUN : T15-OC-8  
LOC. : B STACK 

MTR. PROB. OVEN RES. EXIT PUMP 
TMP. TEMP. TEMP. TMP. TMP. VAC. 
F F F F F in.Hg 

84 252 251 49 55 7.0 
85 253 250 49 55 7.0 
84 252 251 49 55 7.0 
85 252 250 49 55 7.0 
85 252 249 51 55 6.0 
85 251 249 5 1  55 6.0 

- - * I  I - - - -  - - - - -  -1-- * - - -  - - * * *  - 

a5 251 249 51 55 5.0 

UALL X 
D I S T .  ISO. 

in. 

7.0 101.4 
8.0 100.7 
8.0 100.3 
9.0 99.3 
9.0 101.4 

10.0 98.9 
10.0 98.9 

. - - - -  - - * - -  

352 0.765 1.09 a3 252 250 52 53 6.2 101.1 



ISOKINETIC TEST DATA FORM 

Sample Type: Otcy rA \ c 5 Page O l  T Reference Method: 

Client: i q c 3  + 0 City, Province: i9 Al L: 0744 
Project Number: f-CI(62.67 Test Number: d+/y -0c (z 
Sample Location: f-3 s h c k  
Start T i e :  \+a& E i h  Time: IG .'yc 
Barometric Press. (in Hg): -4siEeF 15*L Stack Press@ H20):+ or -: -0WT 
Stack Diameter (in.): $>~ Length x Width: 4. 

Stack Height (ft): 1 jb 

SampIe Box Number: 'ic ( 

v u 

Date: fib 2 4 / 4 $  

- 
cyclonic Flow: Yes 

Gas Meter Factor: b &d ? Calibratioc Date: *J. 14/4>- 
Nozzle ID.: 7 I WL Nozzle Diameter (in.): 2- Calibration Date: NU v L t v  ?i- 
Probe ID.: 7 - 7  Pitot Coefficient: 0 b 7  9.6 Calibration Date: 

Equipment Comments: 

Assumed H20 (%): Other: 3z- 0, (%>: /d. < co ( F P 4 :  
zT4.3 - 

% U  Fdter I D .  #: 

CO, (%): 

hpinger 2 (g> 

Irnpinger 1 (g) 

- 
hpinger 3 (g) \ c q  Net Filter Wt. (g): 

Irnpinger 5 (g) i'*~- I 3J Imp. Residue Wt, (g): 

Net Probe Wash Wt. (g): - Irnpinger 4 (g) (1 4 

1- Co&54/ O.-@ 

Total H20 Condensed (g) LSB& 
Sampling Comments: ---yJGlk oq ( p u a d  r .  L;-& - \ 9 c> 

- 
C' A3 XAD-2 Trap (g) 

I 

- c 6 )  
\ 

( r a m  \ &  
I 

i 

Process Rate: 

Control Equipment Operation: 



MOISTURE ANALYSIS DATA SHEET 

BALANCE QC CHECK 

1 

Post weights I 

A-M x 100 (10% 
A 

Signature: Date: 



DATE: 1 a/ 4’ SAMPLING TRAINS DATA SHEET PAGE z OF 

orifice Gas Meter Reading Stack Probe 
Temp. Temp. 
(“m (“P) 

~ r t  test leak check Rate (cfrn)o &6 at Jd inches Hg (Vacuum) 

Post test leak check Rate (cfm) at inches Hg (Vacuum) Leak Volume Starc , 

K d u e  calculated by. 

Lcak Volume Start: 

Checked by 

B O X  Imp. XAD Mctcr Mctcr Vac. 
Temp. Temp. Temp. lnlet Outlet in Hg 



SAMPLING TRAINS DATA SHEET PAGE 3 OF 

?re test Jcak check Rate (cfm) at inches Hg (vacuum) Leak Volume Start: 

Leak Volume Start: Post cut leak check Rntc (cfm) 0 at i 5 inches Hg (Vacuum) So b 7-71 
.C MIUC calculated bF Checked by: 

Lcak Volume End: 

Leak Volume End: TI LCL 
Opera tor Signaturr: 



PAGE OF > DA'IL'E: 1F /&I*- SAMPLING TRAMS DATA SHEET 

Travcrsc %: 7 Tranrst Direction: & \ h Start 'Iimc: 1 S 'P Rnkh Tme: 

1 I I I 1 

I Orifice 
f-. 

Gas Meter Reading Stack Probe B O X  Imp. I Temp, I Temp. I Temp. I Temp. 

1 I 

XAD Meter Meter 
Temp. Inlet Outlet 

0 (W ("F) 

I I 

Vac. 
in Hg 

&- 
I 

+- 
're test leak chcck Rate (cfm) 'P?z at /sinchu Hg (Vacuum) 

'ost tcst leak chcck Rate (cfrn) at inches Hg (Vacuum) Leak Volume Start: Leak Volumc End: 
< value calculated by; 

Leak Volume Start: c Ltak Volume End: @>-[ r'.? 
Opera tor Signature: Chcckcd by 

1 w 



PAGE 5 OF DAT& k/a/ls' SAMPLING TRAMS DATA SHEET 

Tmrscb: Travcsc Direction: GSJ- Start 'ITmc: F i h T i e :  6' '* 
Vcl. 

PrrsS. 

orifice 
P1.css. 

Gas Mctcr Reading I Stack I Probe 1 Box 

1 Imp. 
Temp. Temp. Temp. Temp. 

I I 

Meter Mctcr 
Temp. Outlet in Hg 

're test Icnk check: Rate (cfm) at inches Hg O/acuurn) Leak Volume Start: Leak Volume End 
' a t  test leak check h t e  ( c f m ) & d  at \ s i n c h e s  Hg (vacuum) Leak Volume Start: 4 I - 

value calculated by; Checked bF 

Leak Volume End: c{ \ .y? 
Optrator Signature: 



QA/QC CHECKLIST 

Barometric Pressure Measured? I 
Mercury 
Aneroid 

11 Client: 

1 '  

I/ ,- operator: V V l 3  

Staainlcss Steel or 
Glass or 
Quartz 
Button Hook or 4 
Elbow 
Cleaned according to pmtocal d 
Round ? Undamaged? 

~ 

fo Number of sampling points per t - 6  -cc) 

Probe markins correct? 

(/cu m-11 m Lp T I C t - o C 4  
U 

I Borasilicate or 
Quartz or 
Other 1 .  

I II Y II PROBE HEATING SYsI;EM: 
A 

Checked 
Temperature 150 2 25°F 
Stable 

L 



QA/QC CHECKLIST 

Borosilicate glass 

0 t her 

PAGE 2 OF 4 

TEST T J , T U C G  

Other 
FiIter checked visually for imgularities 

Filter labelted 
FIitcr heated 

filter centered properly 

Ternperaturc (w> k U‘p) 

4 

d 
i/ 

li Teflon I W l  

COM)ENSER/XAD-2 TRAP 

I - G h  J 

Thermocouple attached to trap / 
Cleaned according to protocol J ptt, A UtA q-ocg 

1 -  u \  I ‘  

J XAD-2 Trap m n d  with foil at all times 

1 

Borosilicate glass 
Other 

GASKETMATeRlAL 

Silicone I Other 



QA/QC CHECKLIST 

I c '  1 Y  4 T4,, 4 4  k-jb 7 q  -0qfl Cleaned and proofed according to protocol 
IMPINGERS U @  

PAGE 3 OF 4 

No. of Irnpingcrs 
Contcnts #l 

8 2  
#3 
#4 
#S 

S -ccI 

-m 7 
Ron( 
(Cua 

rt17 
JL GI 

- 
-m 

Y) - 
35- 

Impinger weights recorded 

Impinges properly assembled 
Recirculating pump set up properly 

-m 

d 
/ 

Grtase used on joints I 



QA/QC CHECKLAST 

m 
Teflon 
Pol yet h ytene 

PAGE 4 OF 4 

d CoMMFWIs 1 

PROJECT # !??I 626 5- 

1. 
~ _ _ _  

probe fitting / 

probe liner -I 

fmnt half filter holder 1 

Ekcovered according to protocol J 

Weighted J 
HeO/Rccovcry data sheet completed I 

impingcrs 

Blanks Collected 
Reagents I 
Solvents 
Resin 
Blank Train 

Samples labclled and stored properly 
Liquid l m k  marked 
Samplw dtlivGrcd to lab 

Polye thyicnc 
Cap Material 
Leak frec 

A i  - 
w 

I 

1 

\ Pttri Dishes: borosilicatc glass b,- f 1 p e t 4  LA j cl 

piastic + b J k  laL-6 
+a+ l O & W  Balance Type cw 

I (s) M-urcd -(g> Calibrated or QC checkcd -C.H Actual 

Probe allowed to cool sufficiently 
Probe and sample train openings covtrcd 
Silica Gel 

Condi t ion/Colou r t( 7 ’ 7  
/‘ 

Weighed i/ A 

?krccztrs used? 4 1 

Cofour of filter ’ i , ,I ‘ :: 
Foil Wrapped? L{  ,el 

Fdter Handling 

Condition? ( ,  .> 

It PmbeRi- Acetone ‘ h f p !  I 

~ - ~ 

J 

/ 
/- 

/ 

1 

I I II p m b c / n d e  , ll 



EPS l/RA4/2 

RECOVERY DATA FORM 
SEMI-VOLATfLE ORGANIC (SVOC) SAMPLING TRAIN 

Back HalfRinst D XAD Resin I Back WFiltcr 
Holder and 
CondtnserCoil 

Impingcrs & 

-a=- - 
Washandbrush3x 
each with beaS&- 
andacetone. 
Rinsc 3x with 
wi-and 
andacetor# 

Wugh irnpingns and 

of #1, #2 and 
rccordwts. Empty 

Runovc and place on 

fold in half and 
p d t a n c d  foil 

placeinpddinb m p  in foiL 

,! \, 
I \ 

’ .\ i Container Ts3 
Back Half Filter I and Condenser Coil 

ContainaTS4 I XADRCsin 
Container TS5 

Impfnger Contents 

Final Wt,: hi- ’f 

Back Half Rinse 

Fhg wt: \ 
1 Wrap in Foil I 

Seal and Label 

I Train & Proofing Identification I 

b BOVAR-CONCORD Environmental 



A I R  TESTING SERVICES INC. METALS EMISSION REPORT 

CLIENT : RIGO AND R I G O  

JOBSITE : LAYTON UTAH 
REF.No. : 5416265 

RUN TIME : 14:OO TO 16:40 

METALS CONCEHTRATION 

METALS EMISSION RATE 

SAMPLE GAS VOLUME 

AVERAGE I S O K I N E T I C I T Y  

FLUE GAS CHARACTER I ST 1 CS 

MOISTURE 

TEMPERATURE 

FLOU 

VELOCITY 

DATE : 11.24.95 
RUN : T15-MP-B 
LOC. : STACK 8 

0.0 ug/DSm3 0.0000 gr/1000 D S c f  

0.0 ug/Am3 0.0000 g r / 1 0 0 0  Acf 

0.000 mg/s 0.00 g r / h r  

2.0018 DSm3 70.604 DScf 

98.6 % 

16.62 % 

176.6 deg C 

47909 DSm3/hr 

101404 A d / h r  

19.79 m/s 

GAS ANALYSIS 02 10.50 X 
c02 9.50 X 
co 0.00 % 
so2 0.00 % 

MOL. WT. 30.05 g/gmole  D.B. 
MOL. UT. 28.05 g/gmoie U.B. 

349.8 deg F 

28198 DScfm 
59685 Acfm 

3895.7 f p  

: : i'ANDARD CONDITIONS : METRIC 25 deg C, 101.3 k P a  

: IMPERIAL ?7 deg F ,  29.92 in.Hg 



A I R  TESTING SERVICES INC. METALS EMISSION REPORT 

CLIENT : RIGO AND RIGO 
JOBSITE : LAYTON UTAH 

REF.No. : 5416265 

STACK HEIGHT 

STACK DIAMETER 

STACK AREA 

BAROMETRIC PRESSURE 

STATIC PRESSURE 

NOZZLE DIAMETER 

PITOT COEFFICIENT 

METER CORRECT I OM FACTOR 

CONDENSATE COLLECTION 

CONDENSATION I N  IMPINGER 

CONDENSATION I N  IMPINGER 

CONDENSAT I ON I N  IMP I NGER 
CONDENSATION I N  IMPINGER 
CONDENSATION I N  IMPIHGER 

CONDENSATION I N  IMPINGER 
S I L I C A  GEL WEIGHT GAIN 

TOTAL MOISTURE GAIN 

METALS COLLECTION 

FILTER METALS 
WASH I NGS METALS 
IMPINGER METALS 

TOTAL METALS 

TOTAL SAMPLING TIME 

35.4 rn 

1.35 m 

1.423 m2 

86.7 k P a  

-112.1 Pa 

6.20 mn 

0.798 

1 -006 

164.9 g 

84.2 g 
21.6 g 
3.3 g 
1.4 g 
-0.9 g 
19.1 g 

293.6 g 

0.0000 mg 

0.0000 mg 
0.0000 mg 

0.0000 mg 

120.0 min. 

DATE : 11.24.95 
RUN : T15-MP-B 
LOC. : STACK B 

116.0 ft. 

53.0 in. 

15.32 sq.ft. 

25.60 in.Hg 

-0.45 in.H20 

0.2440 in. 



A I R  TESTING SERVICES INC. METALS EMISSION REPORT 

CLIENT : RIGO AND RIGO 
JOBSITE : LAYTON UTAH 
REF.No. : 5416265 

DATE : 11.24.95 
RUN : T1S-MP-0 
LOC. : STACK B *  

PT .  T I M E  STACK VEL. ORIF. METER MTR. PROB. OVEN E X I T  PUMP WALL % 
NO. TEMP. PRES. PRES. VOL. TMP. TEMP. TEMP. TEMP. VAC. D I S T .  ISO. 

min. F in.HZ0 in.H20 cu.f t .  F F F F in.Hg in.  

TRAVERSE NO. 1 

1 0.0 
1 3.0 
2 6.0 
2 9.0 
3 12.0 
3 15.0 
4 18.0 
4 21.0 
5 24.0 
5 27.0 
6 30.0 
6 33.0 
7 36.0 
7 39.0 
8 42.0 
8 45.0 
9 48.0 
9 51.0 

10 54.0 
10 57.0 

60.0 

347 
348 
347 
352 
354 
354 
353 
353 
35 2 
353 
352 
352 
355 
354 
35 1 
35 2 
352 
350 
349 
339 

TRAVERSE NO. 2 

1 0.0 
1 3.0 
2 6.0 
2 9.0 
3 12.0 
3 15.0 
4 18.0 
4 21.0 
5 24.0 
5 27.0 
6 30.0 
6 33.0 
7 36.0 

329 
329 
328 
335 
338 
350 
350 
358 
357 
355 
355 
355 
355 

0.770 
0 .a0 
0.710 
0.830 
0.920 
0.900 
0.930 
0.800 
0.940 
0.900 
0.900 
1.100 
0.900 
0.820 
0.840 
0 I 890 
0.820 
0.800 
0 . n o  
0.840 

0.650 
0.580 
0.650 
0.720 
0.990 
1.050 
1.100 
1.200 

0.970 
0 . 8 f 0  
0.800 
0 590 

0.900 

1.50 
1.25 
1.30 
1.60 
1.75 
1.65 
1.80 
1.55 
1.90 
1.65 
1.65 
2.00 
1.65 
1.55 
1.60 
1.65 
1.60 

1.35 
1.60 

1 s o  

1.20 
1.10 
1.25 
1.35 
1.90 
2.05 
2.05 
2.20 
1.65 
1.85 
1.60 
1.50 
1.10 

0.80 
2.92 
4.80 
6 . n  
8.81 

11.04 
13.18 
15.43 
17.53 
19.83 
22.00 
24.16 
26.52 
28.69 
30.79 
32.91 
35.04 
37.17 
39.24 
41.21 
43.33 

44.09 
45.83 
47.61 
49.49 
51.46 
53.65 
56.16 
58.58 
61 -10 
63.28 
65.56 
67.72 
69.78 

78 239 259 63 
79 238 249 51 
79 237 259 51 
80 237 254 50 
80 236 249 50 
81 236 251 49 
82 235 255 50 
82 236 259 51 
83 236 245 53 
84 236 255 54 
84 236 250 55 
8s 236 251 55 
85 236 249 55 
85 234 250 55 
06 235 250 55 
86 235 239 56 
86 236 252 55 
86 236 247 55 
86 236 249 55 
86 236 248 55 

83 239 262 57 
84 240 264 55 
84 240 261 54 
85 241 261 52 
85 240 261 51 
06 240 263 49 
06 240 261 49 
86 241 262 50 
87 241 261 50 
87 241 261 51 
87 241 261 51 
87 241 262 52 
87 241 261 53 

1.0 1.0 
1.0 1.0 
1.0 2.0 
1.0 2.0 
1.0 3.0 
1.0 3.0 
1.0 4.0 
1.0 4.0 
1.0 5.0 
1.0 5.0 
1.0 6.0 
1.0 6.0 
1.0 7.0 
1.0 7.0 
1.0 8.0 
1.0 8.0 
1.0 9.0 
1.0 9.0 
1.0 10.0 
1.0 10.0 

1.0 1.0 
1.0 1.0 
1.0 2.0 
1.0 2.0 
1.0 3.0 
1.0 3.0 
1.0 4.0 
1.0 4.0 
1.0 5.0 
1.0 5.0 
1.0 6.0 
1.0 6.0 
1.0 7.0 

104.1 
98.2 
98.5 
98.5 

100.3 
97.2 

100.4 
100.8 
101.8 
98.0 
97.5 
96.3 
97.9 
99.2 
98.6 
96.3 

100.3 
98.5 
98.0 
98.4 

91.1 
98.5 
98.1 
98.1 
93.3 

104.5 
98.4 
98.6 

98.8 
98.8 
98.2 

100.9 

98.1 



A I R  TESTING SERVICES I N C .  METAlS EMISSION REPORT 

CLIENT : R I G O  AND R I G O  
JOBSITE : LAYTON UTAH 
REF-No. : 5416265 

PT.  T IME 

NO. 

m i  n. 

7 39.0 
8 42.0 
8 45.0 
9 48.0 
9 51.0 

10 54.0 
10 57.0 

60.0 

- - -  - - - -  

STACK VEL. O R I F .  

TEMP. PRES. PRES. 

F in.HZ0 i n . H Z 0  
- - - - -  - - - -1- -*_-I- 

354 0.600 1.70 
353 0.560 1.05 
354 0.630 1.15 
355 0.720 1.35 
353 0.580 1.05 
350 0.650 1.25 
350 0.660 1.25 

METER 
VOL . 

cu.ft. 
I-*--- 

71 .&a 
73.38 
75.13 
76.83 
78.86 
80.64 
82.54 
84.43 

DATE : 11.24.95 
RUN : T15-MP-B 
Lac. : STACK B 

MTR. PROB. OVEN E X I T  PUMP UALL 
TMP. TEMP. TEMP. TEMP. VAC. D I S T .  

F F F F i n . H g  in. 

87 241 261 53 1.0 7.0 
87 241 261 53 1.0 8.0 
87 242 262 53 1.0 8.0 
87 241 260 53 1.0 9.0 
87 241 261 53 1.0 9.0 
87 240 261 53 1.0 10.0 
87 241 262 53 1.0 10.0 

- - - -  - - - - -  - - - - -  - * - -  - - - - -  - - - - -  

% 
ISO. 

-I--- 

97.8 
59.5 
91.2 
102.0 
99.3 
100.0 
98.7 

350 0.805 1.53 84 238 256 53 1.0 98.6 



ISOKINF,TIC TEST DATA FORM 

Sample Type: h'(my~3 Reference Method: jr$y+jq ZG Page I of 8 

/ 
co, (%): 0, (%): p 5 CO (ppm): Other: 

Assumed H,O (%): /L 
Fdter I.D. #: f G 2 . 5  1-=L 
Net Fdter Wt. (g): ./ 

4 
/ 

Net Probe Wash Wt. (g): 

Imp. Residue Wt. (g): 

c 

Process Rate: 



MOISTURE ANALYSIS DATA SHEET 

BALANCE QC CHECK 

A - x 100 (10% 
A 

Date: 



PAGE 1 OF DATE: /1/ $/ - Ff SAMPLING DATA SHEET 

Project 8: WfC: Z C C  Sample h t i o n :  . 9~*/<-fS Opematon: $44 

/#&@ F i h T i e :  AP Start Time: Travcnc#: f Traverse Direction: 

Gas Meter Reading I Stack I Probe 
Temp. Temp. 

Pn test leak check Rate (dm) f i L  at( c( inches Hg (Vacuum) Leak Volume Start: 

Post test leak check Rate (cfm) at inches Hg (Vacuum) Leak Volume Start: 

i( ~ l u e  calculated by: Checked bF 

Meter Meter Vac. 
Met Outlet in Hg 
m (“F) 

Leak Volume End 

Leak Volume End: 

Operator Signature: 



~~ 

Gas Meter Reading Stack 
Temp. 
(“F) 

Probe 
Temp. 
(“9 

BOX 

Temp. 
rn 

‘ Imp. 

(“F) 
Temp. 

Mcttr 
Outlet in Hg 

Desired 
(ft3) 

Actual 

(ft3) 
(“F) 

I 

4 h 7  

I Sf- _ ’  5% 

2%” 

/Fps c q7 / 
Prt test leak check Rate (cfm) 0ooa. at k inches Hg (Vacuum) Leak Volume Start: 

Post test Ieak check Rate (dm) at inches Hg vacuum) h k  Volume Start: 

K d u e  calcu!a!cd by: 

. 
Checked by: 

Leak Volume End /q?, 0 5  
Leak Votumc End: n 



SAMPLING TRAINS DATA SHEET PAGE 3 OF & 

Prc t a t  leak check Rate (cfm) louz at D'inchts Hg (vacuum) Leak Volume Start: 

Post test leak check Rate (cfm) at inches Hg (Vacuum) Leak Volume Start  

19 3,. L5-  Leak Volumt End: 

Leak Volume End: 

K MTuc calculated by: Checked bF Opcrator Sgnalurr: 



DATE: d / # / A c  SAMPLING TRAMS DATA S m E T  PAGE Y O F  

Gas Meter Reading Stack Probe Box h P -  XAD Meter 
Temp. Temp. Temp. Temp. Temp. xrllet 

("F) cn rP) ("F) m 0 Desired Actual 

(ft3> (ft3> 

I I I I 

I 

Meter 
Outkt  in Kg 

I 
Post test leak chcck Rate (cfm) at inches Hg (Vacuum) Lcdk Volume Stare 

K value c a l d a k d  by: Checked by: 

Leak Volumc End: 

Operator Signature: 

ARcoNcoRD Envimnmrrtal 
1 



QA/QC CHECKLIST 

L 

Was preliminary vdocity profile performed? I /&%/ =?,- 
Avg. AP -m 

Static paritbe or negative -cw 

Average Temperature -m 

Ertimatc % H20 -m 

M&- 

/ 6  

i 0: /"r '\ 

r 

How estimated? -m f 1 /r \ 
Oz+ i (3 COg(%xli 2 \ CObprn) Estimate Gas Composition -m 

Proper n o d e  scleaed? 1- 
K factor +-H 

Number of sampling points per traverse 

How Estimated? -cH 

/f9 -m 

Probe markings correct? 
Time per point 44-@ 

(7 601 ( 4 1  

Number of reading per point 

Barnmetric Prtssurc Measured? il 
-ccI .=I 

Mercury 
Aneroid 

I 

Other 1 ~*;&-LM i 

1 PROBE NOZZLE- 

Nickel pIated stainless steel or I 1 

PAGE 1- OF 4 

TEST 7 /5 -M/4 - t3  

Button Hook or 
Etbow 
Cleaned according to protocol 
Round ? Undamaged? I- 

Sample Type: Reference Method: c @kFkda(k$ 

I 

fd9.r- 

V I j  

Modifications: 

Borwifica te or 
Quartz or 
Other 
Cleaned according to protcml 

f *  

-/ 

/ 

J I  

I 

Stainless Steel or 
Glass Or 

Quartz I 

Checkcd 
Temperature 250 f Z'F 
Stable 

I 
4 

II  _r I1 PROBELINER 

,J II PROBE HEATING SYSTPM: II 



QA/QC CHECKLIST 

Typc “s“ or 
Other 
Properly attached to probe 
(no jnterfcrcncc with nozzle) 
Modifications 
Connected to: 

inclined manometer 

magnehiiic gauge 

PAGE2 OF 4 

TEST v<-mf- /3 

/ 

/ - 
/ 

Range: Division: 

I micromanometer 1 Rangc: 
Pitot lines &&ed for leak / - I  
Pitot prcsjurc gaugc rtn)bb 

orifice pressure gauge zccocd 
Meter box lwcllcd 
Gas Temperature Sensor 
Thermocouple 

Type 

ti Teflon 1 / I  

/ 
/ 
/ 

j .  
/ 

t 
Borosilicate glass 

0 t h  

FFUTh4A’IERXAL 1 

GASKETMATERIAL 

Silicone 
Other 
Filter asscmbly cleaned according to Protocol ,- 

mLTER TYPE 
Glass Fibre 
Quartz 
0 t her 

E?otPsilicate @ass 

c 

Filter checked visualty for imgdarities / / 
Filter centered ptoperly 
Filter labelled 
Filter heated I r 

I Temperature (2% 5 Bop) I 8&’ I 1 

Glass 
Cieaned according to protocd 
Thermocouple attached to trap 
XAD-2 Trap covead with foil at all timcs 

11 CONDENSER/XAD-2 TRAP 

AlA 
ry ‘ I  

--< 

II 



QA/QC CHECUIST 

PROJECT # 57/6 26 s 

impinger wcights recorded 
Impinges properly assembled 
Recirculating pump set up properly 
Modifications 

1 I I I 

GLASSWARE 

I Qcand and proofed acceding to protocol I /  I 
[ IMPINGERS P 1 

J ”  

-m 

New? 
Used? I 

Prc Test Leak Check 
r 

Performed / 
Rate -rw 

/ 

“Hg* - 4 007 cfm@ /s‘ ’ 
All openine of sampling t d n  wled 

Is care takcn to avoid scraping nipple or stackwall 

Effcctivle seal around probe when in-stack 

Is nozzle sealed when probe is in stack with pump off 

/ 

I ~ Gka& used onjoints I /  
Silica gel typc -m 

Probe movcd to traverse point at right time I/ 

I t J  N d e  atid pitot tube kept parallol to stack at all times 
FiItcrs changed during run 1 /A  
Any particulate lost during filter change 

Probc temperaturc 2% 2 25°F 
Fiftcr box temperature 250 f; 25°F 
Data forms compteted and data mded properiy 

Condition of silica gel 
Leak checks at port changes 

Etnal leak race amptable 

General comments on fampling technique 
Sample rcccnery performed on-site? 
Sample rcannry performed by 
Ckan-up area - Gcacxal Environment 

Sorbent trap kept at ,WP 

Ice level checked 

Before 
After 

Brusher: Nylon brktlc 
Other 

Wash Bottles GlRSS 

“0 
dA 

f 
/ 
/? 

* 
-cw /&B 

dm@ fC *Hg 
. n o 2  dm@ /c ”% , (. cfm@ 1 - r  “Hg 

cc) 

-cw 

-cc, 

1 - * I  

1 
p YQ-J I 

d’ - 
-m \ 

i 



QA/QC CHECKLIST 

PROJECT # 54/4Z65/ 

I 

Teflon L 

Polvcthylene 

ir 
I 
11 

~ ~ ~ .-- 

other 

Borosilicate $ass 
Polyethylcnc 

Lcak f x u  

Storage Containers: 

Cap Matcrial 

Petri Dishes: bomilicate prlass 

7c7% - 
t 

Probe RirKAS 
/ 

Acetone 1 Y 
Other 

probe /nde  
probe fitting I 

Particulate Rccovlcred from I d -  
J 

I 

probe liner 
front hall filter holder 

1 

0- i  &-+d-r - 

Impingeii 
Rccovcrcd according to protml 
Weighted 
H20/Rtcovery data sheet completed 

Rcagents 
Solvents 
Resin 
Blank Train 

Blanks Collected 

Samples labelled and stored properly 
Liquid fevtis marked 
Samples dclivcrcd to lab 



EPA METHOD 29 Tg&>& 1 PARTICULATE (MP) SAMPLING TRAIN 
RECOVERY DATA FORM 

I 1 

I T d n  K d d i n  BtrntP -1 

b BOVAR-CONCORD Environmental 



I 

Form Approved 
REPORT DOCUMENTATION PAGE OMB NO. 0704-0188 

Public reporting burden for this collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, 
gathering and maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this 
collection of information, including suggesttons for reducing this burden, to Washington Headquarters Services, Directorate for Information Operations and Reports, 121 5 Jefferson 
Davis Highway, Suite 1204, Atlington, VA 22202-4302, and to the Office of Management and Budget, Paperwork Reductton Project (0704-0188), Washington, DC 20503. 

1. AGENCY USE ONLY (Leave 2. REPORT DATE 3. REPORT TYPE AND DATES COVERED 

blank) 

4. TITLE AND SUBTITLE 
Retrofit of Waste-to-Energy Facilities Equipped with Electrostatic Precipitators 

April 1996 Subcontract Report 

5. FUNDING NUMBERS 

Volume 2: Field and laboratory Reports, Parts 1 and 2 (C) 
(TA)WM51.1010 

6. AUTHOR(S) 
H. Gregor Rigo, Rigo & Rigo Associates, Inc. 
A. John Chandler. A.J. Chandler & Associates, Ltd. 

7. PERFORMING ORGANlZATtON NAME(S) AND ADDRESS(ES) 8. PERFORMING ORGANIZATION 
Rigo & Rigo Associates, Inc., Berea, Ohio 
A.J. Chandler & Associates Ltd., Toronto, Ontario 

REPORT NUMBER 

9. SPONSORING/MON1TORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSORING/MONITORING 
AGENCY REPORT NUMBER 

National Renewable Energy Laboratory TP-430-21126 
1617 Cole Boulevard DE 96007875 
Golden, CO 80401 -3393 

11. SUPPLEMENTARY NOTES 

NREL Technical Monitor: Phil Shepherd 

12a. DISTRIBUTIUN/AVAILABlLlTY STATEMENT 12b. DISTRIBUTION CODE 

National Technical Information Service 
US. Department of Commerce 
5285 Port Royal Road 
Springfield, VA 22161 

UC Category: 1414 

13. ABSTRACT (Maximum 200 words) 
Many municipal waste combustion facilities are equipped with electrostatic precipitators (ESPs); few have acid gas control systems. A retrofit 
technology using water spray temperature reduction combined with dry acid gas control reagent and powdered activatedcarbon (PAC) injection was 
tested. 2000 mg/dsm3 8 7%0, (150 ib/hr) of trona (a natural sodium sesquicarbonate ore) injected through a rapid dispersion lance successfully 
controlled more than 50% of the acid gases. This should let facilities under 250 TPD meet the small plant guidelines for acid gas control. Various 
levels of PAC were injected along with the trona. 300 mg/dsm3 8 7% 8, of PAC provides a comfortable margin between the emissions limitations 
achieved and both large and small plant regulatory guidelines for tetra-through octa-chlorinated dibenzo-p-dioxins and dibenzofurans and mercury, 
when ESP is operated below 350°F. Bi-fluid nozzles were used to spray finely atomized water between the economizer outlet and ESP inlet to 
maintain temperatures in the desired 300-350°F range. Particulate and metals emissios limitations were met by this 400 ftYlOUOacft2 specific 
collector area (SCA)m 3-field ESP. Both the water sprays and PAC improved ESP performance. The proof-of-concept demonstration was 
successful . 

14. SUBJECT TERMS 15. NUMBER OF PAGES 

16. PRICE CODE I Municipal waste combustion, electrostatic precipitators, water spray, powdered activated carbon injection 

17. SECURITY CLASSIFICATION 18. SECURITY 19. SECURITY 20. LIMITATION OF ABSTRACT 
OF REPORT CLASSIFICATION CLASS1 FI CATION 

OF THIS PAGE OF ABSTRACT 

\ISN 7540-01 -280-5500 Standard Form 298 (Rev. 2-89) 
Prescribed by ANSI Std. 239-18 

298-1 02 


	VOLUME I: Report
	VOLUME II: Field and Laboratory Reports
	Part 1
	Cover
	Table of Contents
	Field Report
	Miscellaneous
	November 17, 1995
	November 18, 1995
	November 19, 1995
	November 20, 1995
	November 21, 1995
	November 22, 1995
	November 23, 1995
	November 24, 1995

	Part 2

	VOLUME III: Test Protocol



